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FOREST FIRE PREVEN TIO N BY A STATE FORESTRY AGENCY

A. D. F o lw eiler, D irector
Texas F orest Service
College Station, Texas
I heard a man say recently that if a person is going to sing he should
sing the song that he knows best. You needn't fe el uncomfortable; I won't
be bursting into song, but what I am trying to say is that if I make frequent
reference to Texas with modesty so characteristic of Texans, it is because
I am much m ore fam iliar with forest fir e details there than in any other
southern state.
A t the outset, I 'll say that we in the Texas F orest Service who fo r 
mulate policy believe that fo rest fir e prevention must be the handmaiden
gf .fo re st fir e control. Unless we devote as much ingenuity to reducing the
number of fire s as we do to suppressing fire s after they start, we w ill find
ourselves moving in an endless circle of the purchase of m ore and better
equipment fo r which we need m ore men to suppress m ore fire s.
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No small amount of money has been spent over the years in the South
in fo rest fir e prevention efforts. One of the firs t, and perhaps the most spec
tacular was the Am erican F o restry A ssociation's Southern F orestry Educational
P ro je ct o f the Twenties. We have something to show for these<4fforts. We
have received increasing public support for our fir e protection work. This is
best evidenced in the increasing amount of public funds available for this pur
pose from the state and county level.

F orest F ire Frequency
Approxim ately six months ago Jake Stauffer, state forester of Alabama,
rendered a service to all of us interested in forest fire s when he made a com pi
lation of forest fir e data. His data included the frequency with which fire s
occurred on state and private lands under protection in each of the southern
states fo r the period 1949-1953. In the fiv e-y ea r period he used there was a
considerable range in forest fir e frequency within states and between states.
F or the five years, North Carolina had the lowest frequency. The occurrence
rate for the state and private land under protection was 22 fire s per 100, QQX)
acres. Oklahoma and Texas also ranked close to North Carolina, each with less
than 25. Arkansas' frequency was in the low 40's, Tennessee, Alabama, Georgia
and South Carolina in the low 50's, Louisiana and Florida in the high 6.Q's, and
M ississippi distinguished itself with just over 100. In this fiv e-y ea r period the
lowest frequency was 11 per 100, 000 acres in Texas in 1949 while the highest
was in M ississippi with 125 in 1951. It is probably trite to say that the greatest
single influence on forest fir e frequency is the weather because of its effect it
has on the inflammability of the forest fuels.
It seems reasonable to state that it is the attitude of people that determine
how great is the risk with which any public forest fir e protection agency has
to contend. Why, on the one hand, should North Carolina, Oklahoma and Texas
have such low fire frequency while on the other hand should M ississippi, and
we may as w ell include Louisiana and Florida, have such a high frequency rate?
I shan't even pretend to offer an answer. The people who work on this problem
in each state should be best qualified to give the answer and develop plans for a
reduction in the frequency rate.

Causes of F ire s
You are all aware of the classification that the United States Forejst S er
vice has used for many years fo r causes. They are lightning, railroads, campers,
sm okers, debris burning, incendiary, lumbering and miscellaneous. F o r the
southern states fo r the fiv e -y e a r period I am discussing, the causes that ranked
highest are incendiary fire s with 47 percent, or almost one-half, followed by
debris burning with 19 percent, and smokers with 16 percent. Of the remaining
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causes, campers ranked highest with 3 percent, followed by lumbering, r a il
roads, and lightning in that order. Miscellaneous accounted for 10 percent,
but that is a catch-all group.
It is evident that if we could, by some magic, reform the incendiarists
and the debris burners, we'd make astonishing progress in the reduction of
risk from fire . The tragedy is, however, that the incendiary fire s are usually
set under circumstances that are conducive to the rapid spread of fir e , thus
making it difficult for their control. Without having any data available to sup
port my statement, it is my opinion that year in and year out incendiary fire s
are responsible fo r a la rg er percentage of area burned than any other single
cause of fire s in the region.

Facets of Incendiarism
I have tried to sketch what the situation is that confronts us. If v/e are
going to do something about it, i. e. , reduce the number of fire s , we need to
know m ore of the problem that confronts us. In several of the southern states,
and Texas is one of them, we have instituted a fir e report form that breaks the
causes down into not only the m ajor categories already listed, but in turn sub
divides each of these causes into sm aller parts, L et's re fe r to the incendiary
fire s of which mention has already been made. In the detailed category of in
cendiary fire s that Texas uses we have 12 subdivisions. Two of these causes
are further subdivided into several parts. One of our categories of incendiary
fire s is grazing. Grazing is subdivided into 10 parts, F or example, one cause |
under grazing is hogs. Some fire s are set to clean hog bedding grounds with fire
in the mistaken notion that cholera is thus prevented. Another motive identified
with sheep and goats is to burn off the range to k ill stomach worms. In cattle
grazing the user of the open range wishes the burn to occur at a time selected
by the cattle owner so that some other person w ill not come into his area and
burn at a time of the year when he doesn't want burning done. I shan't bore you
with m ore details. We try to determine these detailed causes so w e 'll know
how to approach the persons associated with each. We have to appeal to a great
many people. The appeal that we use to change their behavior can follow no
standard pattern.
Tn a rfiBrnssinn of a subject of this sort, one can't_overlook-that some
incendiary fires, areuclosely related to the land ownership-pattern, This affects
\
us in Texas quite markedly in two of our administrative districts. F or a period
of perhaps twenty years, m ore or less, a good many rela tively large land holdings
in the South received little or no administration. The merchantable tim ber had
been liquidated. There was some mild interest in fo restry during the thirties,
but widespread fo rest management on private land in the South came into its own
about 1945. When many of the la rg er land owners launched their fo re stry pro
grams in 1945 or soon thereafter, they soon learned that, once having defaulted
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in the exercise of some of their rights of private property, it was difficult to
regain them. But the entire fo restry program of the large landowners would
be jeopardized if they didn't regain these defaulted rights, most important of
which was full control of the surface. When reestablishment of this right
was attempted, the antagonism of many of the local people who had been using
the land for their own purpose was aroused. The use of the land by the local
people is and was most generally fo r grazing. Many of these people genuinely
believed that occasional forest range fires were required as a part of good
range management. Here now is a conflict of interests that can be resolved
only with patience, persistence, and ingenuity. Some landowners ignore the
fact that the local persons were permitted to believe they had a vested right to
the surface because the owner defaulted in the exercise of all of his property
rights fo r twenty years. Each landowner approaches this situation differently.
In the meanwhile, while the landowner is coping with the problem, the state
fo re stry agency gets caught in the middle whenever tempers of the surface
users fla re or when the landowner moves too quickly. Whether these relation
ships produce many or few fires is determined by the attitudes of the two groups,
i. e. , the legal owner and the user.
A state agency is extrem ely lim ited in what it can do in influencing the
behavior of the surface users, short of law enforcement. But we all know how
difficult it is to obtain evidence that w ill convict an incendiarist or what a
problem it is to find a sympathetic jury. People have been declared guilty on
circumstantial evidence for murder, but not, to my knowledge, of incendiarism.
In the final analysis, the large landowners themselves must adopt policies that
w ill reduce the conflict of interests between themselves and the incendiarists.
Education by a state agency has its distinct limitations in reducing the incendi
ary fire s.
F ires attributed to debris burning rank next in frequency to incendiary
fire s. Here is a case where education can be more useful in reduction of numbers
than in the case of incendiary fire s. 1 w ill comment more on this cause in a
few moments.

Large Target Prevention Technique
A very reasonable question can be raised: what is done with the facts c o l
lected in the fir e reports in so far as they apply to causes? There is no point
in collecting data if they aren't going to be used. I, like many other people, like
to put facts and data in compartments. We can classify, or put into two broad
compartments, the approach that all public agencies use for fo rest fir e prevention.
The fir s t is what might be referred to as the broad side, taking a general aim
and hoping you'll do some good. I rem em ber spending a summer with m y grand
father who was a country physician. One night he, as w ell as the rest o f us in
the household, heard the chickens in the barn making a te rrific racket. Something
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obviously was disturbing them. My grandfather fired a shotgun from his bedroom
window twice in the general direction of the barn, and then retired. A fter that,
there was silence. He rea lly didn’t expect to hit the marauder, but he hoped that
the racket that he was making would scare it off. With our broadside m aterial
we, too, aim in the general direction of our target, a broad group of people,
pull the trig g e r loosening an educational broadside, and hope that it w ill do some
good. A tremendous amount of this sort of broadside is aimed in the general
direction of our favorite whipping boy: smokers. A ll of us have observed these
broadsides. They consist of visual and audial aids, w ell typified by Smokey Bear,
the leading character in the Cooperative Forest F ir e Prevention program. There
are posters, m ovies, blotters, leaflets, window displays, recorded radio programs,
televisions shorts, and other devices. I doubt that anybody would dispute the
fact that, as a result of these broadside efforts on forest fir e prevention over
these many years, there has been a consciousness created on the part of the public
that its behavior is responsible for many of the fire s.
Each state agenfcy, on its own,exclusive of what if receives under the Co
operative F orest F ir^ Prevention Program , prepares and distributes some visual
and audio aids. In Texas we have been broadsiding for many years. We believe
it has done some good. In two of our administrative districts, each with approxi
m ately 1 1/3 m illion acres of private land, we reduced the fir e frequency from
the rate of 25 fire s per 100,000 acres in the period 1944-1948 to 10 fire s in 19491953. In another district fo r the same two periods, the frequency dropped from
23 to 16. In the other four districts the frequency has been static. Two of these
districts have v e ry high incendiarism, one has an economy in transition from one
of agriculture to one of industry. F or the other, we are frankly baffled in why we
can't reduce the frequency.

Small Target Prevention Technique
In Texas we are not abandoning the broadside, but are supplementing it by
using a method that employs a sm aller target. F o r the approximately ten m illion
acres of area in which the pine-hardwood forest is situated, on which we apply
forest fir e protection, we have six administrative districts. In each of the ad
m inistrative districts we have an educational officer. Each district is divided
into what we call crew areas. In each crew area, there is a crew leader and one
or two aides responsible fo r 100,000 acres, m ore or less, of private forest land.
We believe that a state organization should take full advantage of all its
fir e suppression personnel for the purpose of making contacts that in the long
run w ill make all of the people in the area fo r which they are responsible more
conscious of their behavior that causes fire s . Like all state fo re stry agencies,
we do training in forest fir e suppression. But we also do training in fo rest fir e
prevention. We have training sessions fo r our six educational officers. We have
sessions in prevention for all our crewleaders. They receive training in how to
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approach people and how to use effectively their available visual and audio aids.
In the selection of personnel for the replacement of any crewleaders and educa
tional officers, we are continually trying to choose those people who w ill be
susceptible to training and who not only have the physique to withstand the de
mands of fir e suppression but also the mental capacity for receiving training in
fo rest fir e prevention as w ell as suppression and the ability as w ell as the
desire to convey what they know about fire prevention to people in their crew
areas.
Annually there is an analysis of the causes that are responsible for the
fire s in each crew area.
This information is obtained from the fir e reports.
An educational plan is then written by the crewleader who is supervised in this
way by the educational officer. If most of the causes are escaped debris fire s ,
procedures are developed whereby the crewleader takes the initiative for making
the contacts that may do the most good in reducing these fires. A t this point I
wish to interject that, as part of our program for reducing debris burning fire s ,
our crewleaders put on demonstrations on how to burn fields or brush. As
many people as are willing to be shown are gathered from the neighborhood to
witness the demonstration. Our crewleaders also take positive action to reduce
the number of fire s that are caused by people who panic when they see smoke
in the air five m iles away on a windy dry day. The tendency of some of these
people is to set a backfire around their property. This aggravates an already
bad situation. Each of our crewleaders urge people who live in or have im proved
property close to the woods to plow a wide firebreak around the property to
m inim ize the chance of its getting burned by a wild fire.
It is also the responsibility of each crewleader to see that suitable motion
picture film s are given to each school in his area so that the school projector
is used in showing them. It gives him a contact with the school. The crew 
leader also moves the poster easels from one to another suitable location in
public places and rotates small portable exhibits from stores in one community
to stores in another community, These visual aids are all part of the shotgun
procedure. BjitJhese by no means replace the personal contact. We are of the
opinion that nothing is superior to good public contacts for the purpose of r e ducing
fir e frequency. Our crewleaders are given the task of getting into each rural
neighborhood and community in his area several times a year m erely to talk to
community leaders about the weather and crops if fo r no other purpose, but when
he travels in his area with his vehicle, it is a continuous rem inder to the r e s i
dents that someone is available to suppress fire s if the need develops, or punish
the careless.
Redistributes what we call our "Howdy Neighbor" cards when he
makes a contact.
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Special Techniques
The incendiarist is a hard man to apprehend. We maintain a list of
persons that we suspect as being incendiarists. The characteristics of each
person are described at some length. From this m aterial, we try to work
out an approach to the individual. Sometimes no satisfactory approach can be
developed. On the other hand, with concerted effort, an approach can som e
times be worked out. F or instance, for years an individual caused us no end
of harassment because of his antics as an incendiarist. He had no particular
reason to burn the woods, but his fam ily ran cattle on the open range. This
gave him an excuse for burning for early grass. Strangely enough, he always
set fir e to the woods when he became intoxicated. Then he was mean and i r r e 
sponsible, a totally different person than he was when sober. His favorite
amusement, after getting intoxicated, was to set fir e to the woods. By applying
some local laws, we w ere able to arrange fo r his indefinite confinement in a state
institution. Since the confinement, approximately a year ago, forest fire s in
the area where he fo rm e rly ranged are almost absent.
We regard law enforcement as a form of education. Some of our educa
tional officers are becoming increasingly proficient in this phase of our work.
The number of convictions as a result of prosecutions is increasing annually.
We maintain a list of multiple offenders because we wish to show no leniency
to people who are chronically careless.
In closing, I wish to say that it is a cause of satisfaction to me that in
most if not a ll of the southern states, over the years, we have gradually shifted
our approach in fo rest fir e prevention. Where we once talked only about the
damage that fire s do, i. e . , fir e prevention for fir e prevention's sake, we are
now placing emphasis on selling the story of forest management with forest
fir e prevention m erely a part of the story. This in itself is tremendous progress].
Now we should sharpen the prevention tools we have, im prove our techniques,
and continually reexamine what we are doing so we w ill discard what is not
effective and adopt what prom ises improvement. The cynic may say that I am
naive when I believe that prevention efforts have positive value in the reduction
of fir e frequency. If so, I confess to the charge but in Texas we have facts
that warrant our confidence in the utility of prevention efforts.
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W ILDFIRE TODAY IN SOUTHERN FORESTS

A. W. Hartman
F orest Service, U. S. Department of Agriculture
Atlanta, Georgia
Today and tom orrow, we w ill be engaged in reviewing and gaging the
past, present and future of southern fire problems and their treatment. It
seems appropriate that we fir s t fram e a perspective to relate the whole
field of development and management of woodland resources with one of its
components which we w ill term "F ir e Influences. " I believe that all persons
in this group have informed visions as to the ultimate productive potentials of
the some 180 m illion acres of southern woodlands and of the tremendous
contribution their rehabilitation and sustained management can make to the
general industrial and economic strength of this area. The southern pineries
enjoy inviting advantages from the combination of tree species yielding multi
use quality products, species endowed with fine reproducing characteristics,
fast growth rates and favored with long growing seasons.
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The members of our profession are dedicated to those varied endeavors
which, when coordinated and combined, w ill support the strongest and fastest
advances toward the creation of that situation when nearly all of our lands
most suitable for tree growth w ill be w ell stocked with desirable tree species
properly managed.
In the South, the profession of fo restry has been maturing rapidly. Marked
advances have been made in knowledge of many phases of forest management.
We have grown a strong corps of men who have had extensive background ex
perience in meeting and solving those many practical problems encountered in
growing forest products on a com m ercial scale. We already have entered
into that era when all these m aterials can be assembled and the structure of
sound and la rge-sca le woodland management can be erected. In envisioning
the whole structure of integrated forest land management-, a fundamental con
cept I have reached is that in the rsoutherm woods fire control occupies the
position and function of being the foundation wall which fixes the stability of our
building.
F rom this prem ise we move to considerations of how far we have pro
gressed in preparing that foundation; what future strength must it have, and
what must we do, if it is to securely support that structure of managed forest
resources which can be built on these lands.

Our F ir e History
When in the 1600's a fringe of white settlers appeared along the coasts,
almost the entire southern te rrito ry was overlaid with stands of v irg in tim ber.
Tim ber was so plentiful that in the eyes of the settlers, -rather than being of
value, it was an obstacle to converting wild land to agricultural u£es« They
found evidence that the Indians previously had practiced light burning in these
stands.
Old records tell that beginning with the earliest settlement, the settlers
for reasons they thought good, frequently turned fire loose in the forests. A s
people m igrated inland, they found the same conditions and carried their burn
ing practices with them. In tim e, near annual burning became an ingrained
tradition which was handed down through the generations.
The most vital change in southern forest conditions has occurred within
the time of men still living, when great numbers of high capacity sawmills all
but eliminated the virgin tim ber stands.
Unfortunately, woods-burning traditions carried on into the cutover land.
F ire s w ere universal with no organized attempts to control them. Only remnants
of reproduction and residual trees survived. Woods land became non-productive
by the tens of m illions of acres.
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Of course, many citizens had the foresight to know this region was
losing one of its greatest sources of economic support. Here and there lo 
calized attempts w ere made to organize protection, but the total effective
ness was insignificant. Many of our younger men may not appreciate how
v e ry recent it was when public opinion developed the strength to create real
starts towards organized protection.
A s a m ilepost in measuring the progress of fire protection, I call to
your attention that as of 1924, only 4 of the 11 southern states had employed
a state forester. It was not until 1933 that the last of these states made
the prim ary move of creating a fo restry division. Those early organizations
received only token financing and w ere skeleton in form .
Passage of the C larke-M cNary A ct in 1924 provided added strength,
but as late as 1926 only about 40, 000, 000 acres w ere receiving some degree
of protection. During the late twenties, annual fires occurred in the hundreds
of thousands. There w ere no facilities to really measure the m illions of acres
which burned.
B efore time dims the m em ory, somewhere should be recorded the debt
present-day fo re stry development owes to that little band of pioneer leaders
who, in the face of seemingly overwhelming odds, valiantly and optim istically
fought the battles and effectively demonstrated the potentials of timber land
protection and management.
The takeoff point for rea lly effective expansion of protection is marked
by the installation, beginning in 1933, of several hundred CCC camps in our
territo ry . Networks of towers, communications and truck trails could be built.
E ffective suppression forces became available and for nine years the residents
saw demonstrations of working protection and observed in fact the values which
come to lands from protection.
By the end of the CCC period, about 90,000,000 acres were under pro
tection and what was of m ajor importance, a great proportion of residents and
their leaders w ere vocally on the side of wild land protection. The loss of CCC
fa cilities was a hard blow aggravated by the losses of rural manpower to the
Arm ed Services and war industries. This p eriod of adversity proved in the
long run to be a Godsend. It forced protection men to look for and develop a
substitute fo r manpower fir e suppression.
To my view the development of effective firelin e building machines, their
acquisition already in excess of 2, 000 units and their continuing integration into
radio-guided protective systems w ill stand as one of the most significant contri
butions toward making la rge-sca le fo rest protection and management econom ically
practical and effective. Sufficient manpower never would have been available
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in this area of flash fuels, fast spreading fires and hot weather to have given
the degree of security required before citizens and industry dared make the
great money investment essential to the development of large-scale com m er
cial forests.

Where We A re Today
It is abundantly evident that the population as a whole now desires wood
lands fir e protection and all that that means. However, a minor but active
segment of the population did in 1953 cause 60, 000 fires (26, 000 of which were
incendiary), which burned 1, 364, 000 acres on the protected lands in the South.
That was 62% of all the man-caused fire s and 51% of all the area burned on pro
tected lands in the United States.
State protective organizations have been built to good strength in prevention
and suppression fa cilities and experienced know-how. F ire training program s,
both at the inter-agency and local levels have become penetrating and effective.
Operational and em ergency protection actions are guided by w ell-designed plans.
Cooperative agreements and te rrito ria l compacts have been developed to p ro
vide coordination of efforts and concentrations of strength. Most of the large
industrial woodland owners have augmented protection intensity with their own
equipment and forces.
Perhaps the clearest measure of how far fir e protection has come during
the past 25 years is found in noting the extent to which hardheaded business men
have felt justified in betting on its reliability, They have recently invested
several billions of dollars in permanent pulp and other wood using m ills and in
purchasing and developing tree stands on several millions of acres of wood lands.
Along with progress in learning how to master wild fire , you fir e men have
been learning how to use fir e as a helpful tool in breaking up dangerous fuel
accumulations and for the silvicultural purposes of preparing Seed fa ll beds,
disease control in longleaf seedlings and controlling encroachments of in ferior
species on pine lands.
While the South has come a v e ry great way in creating the foundation of
security on which development of woodland resources must depend, we still have
a long, long way to go. There is appreciable acreage, such as much of the holdings
of the large wood-using industries, where the degree of wild fir e protection
approaches adequate. Then, there still are 40 m illion woodland acres receiving
no protection.
Much of the area classified as protected actually receives only a ve ry
lim ited degree of protection. Two or three men with one light tractor-plow
unit to protect a whole county, face an impossible task with the numbers of
simultaneous fire s which do occur.
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In addition to rising to the challenge of overcoming the sources of our
remaining plague of man-caused fire s , there are two vital battles which must
be won before a degree of protection security can be attained commensurate
with the values in jeopardy.
1. Legislative concept and thinking must be advanced to where they
w ill provide the fa cilities calculated as needed to create basic protection on
both the presently unprotected lands and on those lands now receiving only
partial basic protection and at a pace in keeping with the tremendous increases
in values of the vulnerable resources developing on those lands.
2. Private land fir e protection is predicated on two essential parts:
The state undertakes to supply the basic portion. That is, organization, leader
ship and direction; detection, communication, fir e fighting equipment and the
operation of mechanized units. The other essential is that land owners and
the neighbors m ore fully meet their responsibility of physical response to
assist as necessary the skeleton professional state suppression crews.
^
Considering that 66 percent of the southern woodlands is in the hands of
small owners, it is from the development of these two actions that the next
great advance in fir e control effectiveness must come.

Research
The next logical question is, where does our profession stand as to
knowledge 6n how to execute the fire-co n tro l job lying ahead of them? From
rather extensive opportunities to contact numerous men engaged on all phases
of fire -c o n tro l problems, observing their work and its effectiveness, I reach an
im pressive evaluation.
One finds a great backlog of earnest, dedicated men, strong in the know
ledge and understanding of the fundamentals of their work and reaching high
levels in competency of execution.
These men developed in one of the roughest and most demanding of
schools. The magnitude of their experiences has through tria l and e rro r placed
into their minds a great wealth of knowledge, sense of value and judgment. It
would be a most significant contribution to future operations should some pains
taking group extract, classify and publish the cream of that existing knowledge.
While this assessment may sound rather satisfying, I must qualify it as
relative. There remains much refining and sharpening to be done. About any
where one looks in fir e control's segments, is found the need fo r additional
penetrating and conclusive studies.
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With all due respect and appreciation for the studies which have bpen made,
there are many voids yet to be filled. Particularly do we fe el the need for eco
nomic studies, those studies from which to derive authoritative actuarial guid
ance to investments in fir e protection, concrete calculations which w ill support
fire-co n tro l financing on a business basis. Studies which would de emp asize
those remembrances of $2. 00 to $4. 00 acre values still weighting down fir e control financing when already we are dealing in the protection of resources
com m ercially valued by the hundreds of dollars per acre.

What Do We See Coming?
I have arrived the hard way at a very optimistic measure of the future of
fir e prevention. Having been tossed into the center of fo rm e rly notorious in
cendiary hot spots, seen the unbelievably rapid and nearly complete reversa l
of the situations, and having been in a position which made available to me
constant indicators of the trends and momentums of public opinion, I offer this
prediction:
With the expanding impetus foresters and others equally concerned are
applying to public exposition of the meaning and economic cost of fo rest fir e s ,
within the active life of men in this room you w ill see our public overwhelm ingly
opposed to and m ilitantly active against the fire causer.
In this dangerous world, the strength and security of our country is gaged
in part by the status of our resources. The public soon w ill conclude that a
foreign power which attempts to sabotage our strength is no worse an enemy
than he who weakens or destroys our resources from within.

Prescrib ed Burning
A planned and recorded program fo r testing prescribed burning on a com 
m ercial scale has been in progress for eleven years. Within the 2, 500, 000acre program, fir e was tested against whatever set of woods conditions or r e 
lated problems appeared to offer a reasonable chance fo r positive results.
Research has conducted a paralleling program of studies, the findings of which
have been adopted and expanded.
Results obtained and lessons learned operated to broaden understanding,
refine skills and reveal better techniques.
Those early-day extreme claim s and extrem e fears have been exploded.
Many of the speculative or controversial ideas have been resolved. Now that
middle zone within which fir e can be a highly advantageous silvicultural tool
has been pretty w ell indicated or defined.

14

Further, we are finding that prescribed burning, when properly executed
and explained to the coastal plains citizens, results in a clearer lunder standing
of the harmful effects of wild fire and a decrease in woods burning.
F a m ilia rity with the revelations of experience, when coupled with cold
assessment of economic forces, form s in my mind an inviting vision of what
can and soon w ill come about.
In looking toward the future, I am firm ly convinced the immediate years
w ill witness widespread appreciation of the opportunities, and on many m illions
of acres of coastal plains pine lands, the adjustment of timber: management
systems and operational sequences to encompass and dovetail with the judicious
use of prescribed fire .
Therein lies one of the best avenues fo r rapidly increasing tim ber land
yields and adding to their security.
Another use is advanced fo r future expansion. In the field of applied pine
tree genetics, prescribed fir e offers a practical, tim ely and la rge-sca le method
of restrictin g the sources of a new crop of natural seedlings to the cast of trees
selected and silviculturally retained fo r their superior qualities.

Future Suppression Methods
In the South, we have noted a series of significant advances in fire -s u p 
pression methods. F ir s t the pine top, then the potato hook; eventually the
council tool or flap, in company with the backpack spray can. With each change
we thought we w ere getting pretty good.
M ore recently we passed through a really revolutionary process of r e 
placing manpower with machines as the backbone of suppression attack. We
can fe e l good about that forward step.
However, we must all agree that we dare not fe el satisfied with it. F ire
combat is quite analogous to m ilitary warfare. The winners of any one war
thought they had evolved pretty good weapons. Had they remained satisfied with
those weapons, they would have been whipped in their next war.
A s do m ilitary developments continually make form er weapons obsolete,
so in fir e w arfare must we push ingenious search fo r better weapons, foresee
and be ready to meet the changing situations.
We do not know what those new weapons w ill be or we already would be
using them. We do know that science is discovering many new things in all
fields. Our job is to keep abreast of developing knowledge; to boldly grasp
and test anything promising.
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Somewhere from the fields of electronics, chemistry, aeronautics,
m etallurgy or the application of new sources of power must and w ill come that
suppression force of 1975 which w ill make today's equipment and methods look
badly outdated, a force, the effectiveness of which must be in keeping with
increasing values on the acres to be protected.

What Arfe The Stakes We Can Play To Win?
In the final analysis, the dollars of commerce flowing from an expanding
inventory of essential resources is the lifeblood of a prosperous, contented
and advancing society. Conditions favorable to forest land recreation, wild
life habitat and soil stability, are invaluable contributions to community life.
One measure of the stake is found in the fact that 5 billions of dollars
worth of wood products are annually harvested from our forests in their present
stage of development; their processing produces about one-third of the eco
nomic income of the South from all sources.
As great as has been the economic uplift given the South from the recent
m ajor establishment of sustainable wood-using industries, we can choose to
make this only the threshold of even greater expansion.
The amount of wood being grown today is a low fraction of the potential
capabilities of our lands. Tim ber growing can be financially attractive and
investment capital w ill move to build and manage growing stock on these lands
just as fast as fir e control moves to make those investments acceptably safe
from fire losses.
As industry and comm erce w ill take root where their raw m aterials are
found, I return to and amplify my ea rlier premise.
We have the lands and many factors favorable to com m ercial development
and sustained management of immense quantities of forest products. The em 
ployment of men and transactions of commerce which w ill increase propor
tionately with the development of our forests, can supply the balance which w ill
place the South high on the scale of sound prosperity.
As I see it, the pace at which these attainable goals w ill be approached w ill
be governed by the pace at which fire control expands and im proves. We are
blessed with inviting opportunity. The future w ill be molded by the courage of
fo re stry leadership and the w ill and efforts of the community as a whole in en
visioning the opportunity and building up that foundation on which opportunity
can be translated to accomplishment.
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ONE COMPANY'S A PPR O AC H TO FIRE PREVENTIO N

W. M. Palm er, Jr.
Chief F orester, Nebo O il Co.
Goodpine, Louisiana
I am in the rather unenviable position of appearing before a distinguished
group to talk on a subject which our Company's records would indicate I know
ve ry little about. Some of you who know the fir e history on Nebo's holdings
may even think I was presumptious in accepting the invitation. However, every
large land owner in the pine region of the south has fire s . Further, I try to
console m yself and the boss with the belief that our fir e record would have, been
much worse had we not done some of the things we did in the name of fire p re
vention.
It is difficult to decide just which activities or practices should be classed
as fir e prevention and which should be classed as something else; public r e 
lations fo r example. I am not going to attempt to make this decision. Rather,
I am going to consider as eligible any activity or practice which has a bearing
on fir e prevention.
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I fe e l that it is impossible for me to offer anything particularly new on
this subject. I therefore w ill try only to re-awaken some dormant thoughts
and to emphasize some of the more practical and effective approaches in the
preventing of man caused fires.
Only a small percentage of people are responsible for wild fire s . Yet,
all of the people must be convinced of the need for fir e protection. Public
! sentiment must be on our side fo r us to succeed. Just as an aroused public
can bring about reform in politics or force a dope ring out of business so can
aroused public fo rce a halt to careless and malicious woods burning. When
the public is sufficiently aroused the careless become careful and the arsonist
reform s, either voluntarily or forcibly.
F ederal and state fo restry agencies and private organizations have done
a tremendous job in focusing the attention of the public on forests and the fo rest
industries dependent thereon. I believe1they have convinced the public that
everyone has a stake in the forests of our country, regardless of ownership.
I I believe these agencies and organizations have convinced the public in general
I that our forests must be protected from fire , that fire s must be prevented
from occurring and that those responsible for fire s are a menace to society.
I believe this is the general belief in the nation and in Louisiana. But, I do
not think that all of our communities in Louisiana share that belief., Although
all foresters can assist the federal and state agencies and the private organi =
zations in their efforts to maintain and strengthen a general fir e consciousness
their greatest contribution can come through their work with specific segments
of the public, those living on or adjacent to the holdings they manage and those
segments which are the communities in the general vicinity of these holdings.
These local people are responsible fo r most of our fire s . They are our
neighbors, and they are, prim arily, our prevention problem. It is therefore
fitting that our Company fo resters take the initiative in educating them to the
point that wild fire s w ill cease to jeopardize forest management. Our company
has undertaken this year round educational task. Other companies in our
ownership area have also undertaken the task, partly cooperatively and partly
independently. At this point I would like to make clear that it is our conclusion
we have not done enough, that we have probably just started on this task.
Our approach" on a general level has been to acquaint as many people as
possible with the benefits they may derive from productive forests. Once
these people rea lize that a w ell developed forest brings money to their pockets
it w ill be rela tively easy to secure their aid in solving the problems that retard
complete forest development.
We have found that field trips give us the best opportunity to put over our
ideas, to show our work, and to discuss our probleixis. In the woods there are
no distracting influences, our fo resters talk more easily and m ore sincerely,
and there are examples at hand on a w ell planned field trip to prove each point.
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Consequently, we have conducted fie ld trips, although too few in number,
fo r groups from F . F . A . clubs, 4-H clubs, Civic clubs, Chamber of Com
m erce, P o lice Juries and schools. In several instances we have made
field trips with single individuals where we considered it important fo r these
particular individuals to have the true facts. These trips have covered
planting, hardwood control, fir e protection, prescribed burning, hog damage,
and men at work harvesting timber. It is my firm b elief that our business
people, our political leaders, our community leaders, in fact, all of our people
can be im pressed and many convinced that our forest can help to make their
business stable if we can talk to them in the woods. Put the question to your
self, "A r e you better informed after hearing about it, or after seeing it ? "
I don't mean to im ply that discussion with individuals or illustrated talks to
assembled groups aren't helpful. They are, in that they lay the groundwork
fo r later m ore convincing discussions in the woods. Newspaper articles, radio
talks and TV programs also have a part in the build up, but "seeing is believing. "
By giving the business people and community leaders a complete under
standing of our tree growing industry we have enlisted a powerful ally to meet
fo re stry problems of which fir e prevention is one of the most important. We
have given real meaning to the slogan which has appeared on F orest Service
posters fo r years - " F ir e Prevention is My Business, Your Business, Good
Business". Too, we have given these people a reason fo r coming to our aid in
a fir e em ergency and so have strengthened our position because people all over
the world like to be a part of an emergency.
Although most of our lands are in non-agricultural areas where tim ber is
the best crop suited to the land, we have encountered in a few locations another
resource - oil - which vies with timber as an economic base. In these localities
our selling job is m ore difficult. People find it unreasonable to look ahead 20
years. Yfet, to create an environment favorable to the full development of the
tim ber resource, the resource for perpetuity, we must convince our people of
the soundness of the philosophy that tim ber stands must be started now if timber
is to replace depletable oil as an economic base.
Our personnel are encouraged to take time to drink coffee and to talk with
rural neighborjB. These contacts give us an opportunity to get acquainted with
\
our people, to consider their problems, and perhaps, what is more important,
our neighbors are given an opportunity to get acquainted with us. Thus, both
ears, ours and our neighbors, are kept to the ground. These contacts give us
an opportunity on an individual level to present our fo rest management facts,
to u fge care with f if e and to explain our position in the community. With an
advance knowledge of fir e causes in any given area we stress those prevention i
points that are pertinent, such as safe burning where careless debris burning
is prevalent, or the value of unburned forage in range burning areas. If the
fire s are a result of just plain old cussedness, perhaps closer living with such /
people w ill help.
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We believe these personal discussions with our neighbors carried on
throughout the years have given us better information on which to plan our
management activities. I say this because we believe that fo r best results,
timing and location of our activities, where there is a choice, are important
and that some modification of our plans may sometimes make a successful
operation out of what otherwise would be a failure. I would like to catena
few examples of what I have referred to. Our prescribed burning is never
in quite the right places or at quite the right time to suit the natives. To
keep their dissatisfaction within reasonable bounds we do our burning as
close to the time that they would like it as we can and still accomplish our ob
jectives. A lso, we spread it out area-w ise as widely as possible so that
everybody has a burn not too far away from their home range. We have not
found any location where our hardwood control work has been received with
enthusiasm. Realizing the existence of this feeling, we have established
standards which eliminate as far as possible any reasonable grounds for
objection. We purposely leave certain trees, such as trees of merchantable
size and form,, trees that w ill soon be merchantable in size and some game
food trees. We make small timber sales, especially, during periods when
rural incomes are at a low ebb. Recently a fishing community has had short
catches. This particular community is the w orst we have insofar as fif e s
are concerned but now without their regular source of income they have come
to us fo r post sales as a means fo supplementing their income. We are help
ing as many as we can. None of these policies or practices affect our o v e r
all objective, yet they result in better relations and reduce causes fo r fir e
occurrence.
F ire s are set intentionally for a number of reasons. When we fir s t
started management a large number were credited to the cattlemen. Their
reason was to green up the grass in the spring. Now, except for a v e ry few
individuals, most of the cattlemen do not want the range burned. This was
fo rcib ly brought to our attention this spring when our late control burns
w ere criticized. In fact, a string of 12 to 15 sets was attributable to resent
ment over our burning. We underestimated the selling job we had done over
the years.
Law enforcement is a last resort and w ill only be useful after a thorough
educational job has been done such as discussed ea rlier. A general feeling
of intolerance toward the woods burners must be .prevalent to get convictions.
However, it is a ve ry effective fir e prevention measure.
We believe, but
don 11 seem to have time to do it, that every fir e should be investigated. It
shows an interest on the part of those responsible fo r protection. Regardless
of whether the guilty party is found the fact that an investigation is made
serves as a deterrent. In one particular instance a two weeks investigation
by our personnel is given credit for stopping fir e occurrence in a "hot spot"
fo r better than a year.
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The Louisiana fo r e s t r y Commission investigators have been a great
help in many instances. F o r several years we had a number of fire s in one
parish resulting from careless debris burning. Commission investigators
have alleviated this situation by arrests and convictions. In other areas
just their investigations have reduced occurrence. On the other hand, lack
of investigation in a trouble area may lead to m ore fire s .
There are a number of things that a company must do which have a
tendency to raise fir e occurrence. Exercising: owner ship by fencing, cutting
tim ber, deadening in ferior trees, prosecuting trespassers, planting trees,
burning at a time unsuitable to stockmen, and controlling the ravages of hogs
are some of them. A landowner must do these things, regardless of opposition, if it is required. In two cases we found a bad fir e situation im proved
when we ignored retaliatory threats. Our personnel give careful considera
tion to the objections of our neighbors, but they don't back off i f the prescribed
treatment has been soundly conceived.
F ire s may be prevented by eliminating hazard just as surely as by
eliminating risk. We took a rather drastic approach to reduce a hazard in one
particular instance when we thought we might not be able to cope with the risk.
In mentioning it I hope I am not intruding on Frank Heyward's talk to be made
tom orrow. We planted 2, 000 acres ' in a solid block with slash pine during
the winter of 1948-49. In the spring of 1950 three different fire s destroyed
200 acres. These fire s were incendiary in origin. In the fa ll of 1952 when
those trees w ere 4 years in the field we heard numerous "grape vin e" rumors
that some of our good neighbors intended to burn the plantation. It was in a
high fir e occurrence area. We decided to try burning it ourselves and did
burn some 600 acres that year under favorable conditions. In subsequent
years we burned most of the rest of it, a ll without serious loss. I have a
section of a fir e occurrence map showing the number of fire s im m ediately
adjacent to the plantation during the last 4 years, it shows that no fire s occur
red in the plantation exc ept those I mentioned. The people became convinced
that they couldn't destroy it and so left it alone.
In conclusion I would like to re-em phasize the importance of having an
informed public, the importance of knowing your people and having them know
you. They should know you as a good neighbor, as being honest, fa ir and
sincere and with an understanding of their problems. It isim portant to rea lize
that fir e prevention is a year round job. Joe Doakes must be given the same
consideration on a rainy day in June as on a dry windy day in March. It is
also important to have a good fir e detection and suppression organization.
Failu re to do damage or failure to get an acreage burn because of prompt de
tection and efficient suppression discourages the arsonist. When all of these
requirements have been fully met fo rest managers should recover their ap
petite and lose their bad disposition on days of high fir e danger.
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DISCUSSION

Q.

(Connaughton): "Garrison, you've dealt with this problem for many years,
what would you like to add to this discussion?"

A.

(Garrison): " I go along with Palm er, particularly in his emphasis on
the public relations angle and the fact that we fo resters in the field
have to get out and live with the people we think are creating our
hazard. I don’t think too much emphasis can be placed on that. In
some of our holdings the area forester who is rea lly living with his
neighbors can and does get the w ild -fire situation under control. "

Comment (Connaughton): "That adds emphasis to this point of being a good
neighbor. Obviously, the point of view of a company is, as F olw eiler
broke it down, that of pinpointing. The public's responsibility is to
c a rry the broadside aspects with the companies assisting, and in
respect to pinpointing the public agencies can help the private agencies
in their pinpoint -- working together, shaping the whole program to
end up with a real vital, forceful prevention program . P a lm er's
point is to analyze where the trouble is and devise and im provise
means to meet each individual situation. Standard practices don't
w o rk ."
Q.

(Connaughton): "John Thompson, you're over there where the occurrence
was said to be ve ry high, what have you got to add to that?"

A.

(Thompson): " I think we should personalize our work with our neighbors.
One tim e we put our pictures in the paper in an ad. We took a lot
of good-natured kidding about thiat, but a lot of people who knew our
faces now knew our names. We found that the personal approach beats
anything else. I"m becoming m ore and m ore convinced that it is the
only way fin ally to get the prevention job done. "
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POSSIBLE CAUSES OF BLOW UP FIRES

George M. Byram
Southeastern Forest Experiment Station
F orest Service, U. S. Department of Agriculture
A sheville, North Carolina
The blowup fire has been recognized as a problem for at least 25 years
and possibly longer. The term s "blowup fire , " "large fir e , " and occasionally
"conflagration" have all been used to describe certain fire s . These are fire s
that developed extreme behavior w ell outside the zone or le v e l in which most
severe fire s belong.
Only a small fraction of all fire s belong in the extrem e behavior group.
Nevertheless, their importance outweighs their number for several reasons,
such as: (1) the problem of personnel safety and fire fighting methods, (2)
excessive damage, and (3) high suppression costs.
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Factors Associated with Extreme F ire Behavior
Extrem e fir e behavior seems to occur when the following conditions
exist simultaneously:
1.
2.
3.

4.

Fuels are dry and plentiful.
The atmosphere is either unstable or was unstable for some
hours, or possibly days, prior to the fire.
The wind speed of the fre e air is 18 m iles per hour or more
at an elevation equal to, or not much above, the elevation of
the fire . Usually the wind has a maximum speed at this e le 
vation which may be referred to as the "jet point, "
The wind speed decreases with height fo r several thousand
feet above the fir e , with the possible exception of the fir s t
few hundred feet. Stated in another way, the zone of de
creasing wind speed is above the jet point. The jet point in
turn may be anywhere from the surface to 1000 feet or more
above the surface,

C haracteristics of Extrem e F ire Behavior

fire s.

There are a number of behavior elements which characterize high intensity
The following are some of the more important,
1.

A rapid buildup or growth of intensity after a fir e reaches some
c ritica l size or rate of energy output. We estimate this critical
size in the vicinity of 40 to 60 acres. However, it w ill probably
remain an indefinite figure, because it is influenced by many
factors such as buildup index, fuel and stand type, rate of spread,
wind profile, temperature profile, and topography. F or example,
a fir e starting in heavy dry fuel at the base of a steep slope could
have a much sm aller critica l size than a fir e in the flat coastal
plains.

2.

Next is a high sustained forw ard rate of spread, This sustained
rate may va ry from 1 1/2 to 3 m iles per hour in flat country,
The rate of area burned may exceed 1000 acres per hour, but
seldom exceeds 3000 acres per hour,

3.

F ir e whirlwinds or "fir e -d e v ils " often accompany intense fires.
They may not contribute as much to rapid spread as does long
distance spotting, but they may present more of a problem in
crew safety. Whirlwinds may range fro m a few feet in diameter
up to 500 feet and maybe more. The la rger ones form in the
head of a fir e and can move out of the fir e consuming a strip of
tree crowns as they go.

2.5

4.

A fourth characteristic is loing distance spotting. More
^
than any other factor, long distance spotting is respopsiole
for the high rates of Spread which go with extreme fir e be- ;
havior. It is defined as spotting, in which embers are carried
600 feet or more, Spotting for 1/4 or 1/2 m ile is not un
common on the most intense fires. In rare instances fire s may
spot two or three' m iles. Long distance spotting is a result
of embers being carried high in the convection column by
strong updrafts. It is, therefore, a different process from
short distance spotting. F ires can readily spot for short d is
tances when embers are blown from burning snags or other
fuel by surface winds.
The fire brands in long distance shotting are carried by
winds as much as 4000 or 5000 feet above the fire. F or this
reason the direction of spotting m ay^ t times be quite different
from the direction of spread of the surface fire. Spotting can
occur on either flank or directly ahead of a fire . However,
with increasing elevation wind direction tends to turn in a
clockwise direction, The chances should, therefore, be m ore
than 50-50 that spotting would be on the right flank if the t e r 
rain is flat. In the mountains, slope effects would help to de
termine the direction of surface spread.

5.

A fifth characteristic of extreme fir e behavior is the w elldevelbped convection column, This column may be of the
towering type which curves upward for several thousand feet.
It may be nearly vertical in its upper part and have a dome*
shaped cloud cap on top. Figure 1 shows the wind profile at
10: 56 a. m, over Jacksonville, Florida on June 6 , 1941, during
the Impassable Bay fire , which occurred west of Jacksonville.
This is the type of wind profile that produces a towering con
vection column. This profile is a good example o f a highly
developed "jet current" or "low level jet. " The wind speed
maximum exceeds 30 m iles per hour and comes at le s 3 than
1000 feet above the ground. Above this point the wind speed
decreases for nearly 5000 feet,
If the column is of the fractured type, high level winds
shear off the top of the column of rapidly rising gases. This
causes a pronounced horizontal smoke drift aloft. F or both
types of columns, convection is strongest in the altitude zone
above the jet point where the wind speed is decreasing with
height. This zone is usually at least 2000 feet deep.
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Figure 1

This curve represen ts the 10:56 a. m. wind p ro file ov e r Jackson ville, F lo rid a , on
June 6, 1941, during the tim e of the Im passable Bay f ir e on the O sceola National
F o re s t. The wind speed in m iles per hour is shown fo r d ifferen t heights above sea
le v e l. The wind d irection at d ifferen t heights is shown by the arrow s.

Figure 2 shows the 3:53 p. m. wind profile over Spartan
burg, South Carolina, bn March 30, 1953, during the B rasstown fire , which occurred some 60 m iles to the west. Strong
winds above the zone of decreasing wind speed should cause
the convection column to fracture when the wind profile is of
this type. B efore the blowup, the Brasstown fir e traveled in
a northeast direction as one would expect from the direction
of the surface winds. A fter the blowup, it traveled in an east
southeast direction, or in a direction determined by the upper
winds. The high sustained rate of spread (3 m iles in 1- 1/2
hours) was caused by long distance spotting.
Long distance spotting accompanies both types of con
vection columns but seems to be more severe fo r the fractured
type.
Figure 3 is a sketch of a towering convection column as
it might appear from a distance of 6 or 8 m iles and at right
angles to the general direction of the wind. Figure 4 is a
sim ilar sketch for a fractured column. Figures 5 and 6 are
photographs of smokes which have shapes corresponding to
the sketches in Figures 3 and 4.

Recognition of Blowup Conditions
A re there rough guide lines which we can use to recognize when blowup
conditions are present? Probably there are several worth considering:
1.

F irst, a high buildup index and a high burning index. Oil most
of the severe fire s studied thus far, both the buildup index and
the burning index were 50 or above on the 8-0 and 8 -W danger
m eters (or a buildup index of 50 and a burning index of 25 on
the 8-100 m eters). Unfavorable atmosphere conditions may
not mean very much until there has been considerable drying
in the fuels.

2.

Gusty and variable winds from the south or southwest with an
airport speed of 15 mules per hour or greater. The term
"airport speed" is defined as the speed of the wind between
30 and 60 feet above an open expanse of clear ground--the
type of exposure that exists at an airport. Temperatures may
be above normal and rise rather rapidly early in the day.
Relative humidity is usually low. The day may be bright but
with some overcast.
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HEIGHT ABOVE SEA LEVEL (FEET)

Figure 2

This curve represents the 3:53 p.m. profile over Spartanburg, South Carolina, on March 30,
1953, during the Brasstown fire near Walhalla. The wind speed in miles per houris shown
for different heights above sea level. Wind direction at differentheights is shown by the
arrows, which indicate a pronounced wind shift with increasing height. The approximate
elevation of the fire is shown by the horizontal line.
The wind profiles in Figures land2were plotted from the basicrecords of the National
Weather Records Center of the Weather Bureau.
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Figure 3

This sketch represents a towering convection column which curves upward when
viewed at right angle to the general direction of the wind.
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F igu re 4

A sketch of a fractu red convection column. Like the tow ering column, the fractu red
column also curves upward in its low er part, but its top is sheared o ff by stronc
winds aloft.
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Figure 5
U. S. F orest Service Photo
A photograph of a towering column which has form ed over a com paratively sm all
fir e (possibly less than 100 acres).

Figure 6
U. S. F orest Service Photo
A photograph o f a fractured column corresponding to the sketch in Figure 4.

A t the latitude of Florida and the Gulf Coast, winds from
easterly directions can produce extreme fir e behavior.
3.

If the smoke from a fir e tends to curve upward when viewed
from a distance of several m iles, it is likely that the wind
speed is decreasing with height. If there is considerable
surface wind, such a fir e might blow up if it burns into he^vy
dry fuel. If the smoke column has started to "b o il" or mush
room up, a high intensity fir e already exists. Towermen or
plane observers viewing a distant smoke column at right
angles to the general direction of the wind are in the best po
sition to judge its shape.

4.

Any wind which comes up suddenly should be regarded with
suspicion, especially if a zone of low wind speeds aloft is
known to exist. Such a wind is not an ordinary gust; it may
last fo r half an hour or longer.

5.

Just before the a rriv a l of a cold front, fire s may sometimes
develop erratic behavior. During this time the wind may shift
from the south or southwest to the northwest. This condition
indicates the presence of a squall line. In a matter of minutes,
strong, gusty winds can develop over an area which had
previously been almost calm. Spotting, whirlwinds, and
updrafts may come during this period, which should not last
long.

6.

The passage of a cold front with northwest winds can cause
trouble when it is not accompanied by rain. Cold front fire s
may burn when the temperature is low and falling. The
w orst fire s in the fa ll of 1952 in the Southeast were cold
front fire s .

7.

Several spot fire s that seem to lie along the same curve
or along the same straight line may be a warning sign.
This may be especially true if they start at about the same
tim e. Such patterns may indicate the presence of w h irl
winds high in the convection column which are dropping fire
brands.

8.

There are several indicators of troublesome burning condi
tions and difficult fir e fighting. However, they do not in
them selves mean that blowup conditions exist. One is the
presence of dust whirls or dust devils. These whirls show
the presence of unstable air near the ground. They may also
indicate low wind shear.
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Bumpy flying also indicates turbulent unstable air.
Both bumpy flying and dust devils may be more significant for
extrem e fir e behavior if they are accompanied by gusty winds
with an airport speed of 15 m iles per hour or more. They
may also be more significant if they have been present for
two or three days.

Conclusion
There is still much to be done on the problem of the blowup fir e as w ell as
the overall fir e behavior problem. The work can be divided into two general phases.
In phase I is the research job of learning more about extreme fire behavior and
its causes. A lso included in phase I is the job of extending our knowledge of fir e
behavior fo r fire s of all sizes. Several fire research groups are working on both
of these problems.
Phase II is the development and application of work coming out of phase I.
Our immediate interest concerns blowup fire s. We cannot as yet specify just
how knowledge of the causes of blowup fires can be best applied, Possibly de
vices such as the pilot balloon and the radiosonde may eventually have a m ore
widespread use than they now have. This might be especially true fo r prediction
work.
To a considerable extent, the work in phase II mu3t await the outcome of
phase I. However, it is doubtful that application need wait until the final answers
to the problem of the blowup fire are all known.
F or example, the guide lines
previously given indicate that there may be ways in which we can apply our present
knowledge without having the final answers.
One of the simplest steps in application does not involve the wind and tem 
perature profiles of the upper air. This step is the use of the burning index and
buildup index as the fir s t indicator of extreme fir e behavior. If blowup fir e s are
unlikely when both burning index and buildup index are below certain c ritica l
values, then we can im m ediately eliminate a high proportion of days on which
blowup fire s might occur.
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DISCUSSION

Q.

(Connaughton):" Fred Lang, can you see opportunities for organizational
adjustments in relation to this thing - - perhaps getting different kinds
of predictions from the Weather Bureau and then making adjustments
in your organization in both presuppression and during suppression?"

A.

(Lang): " I think so. The Weather Bureau recently was asking us some
questions and the fact that it was taking an interest in what we need to
know is a step in the right direction. Of course our whole organi
zation is a lert to this thing. It is going to be keyed in eventually to
our better knowledge of what to expect. I think that burning index and
what we call drouth index are forward steps, yet the blow-up fir e is
still with us and we don't know too much about it. "

Comment (Stanley): "O ver in Texas on March 25th it was a Class 3 day - nothing to get alarmed about - - but a big norther blew in and complete
ly changed the picture. There was a te rrific wind at the surface. Next
day everything was back to normal. "
Q.

(Connaughton): "Was the buildup index important to this condition in T e x a s? "

A.

(Byram ): "In our experience, with one or two exceptions the buildup
index has been 50 or above at the time of blow-up conditions. The
exceptions showed the effect of buildup. These fire s burned fast, but
if anything happened to knock them down the chances were they
wouldn't get started again. "

Q.

(Lang): "It always seemed to me that as a buildup went along the last
fir e before a rain had definite blowup characteristics. Is that due to
turbulence and unstability?"

Q,

(Byram ): "Did these fire s burn with a northwest w ind?"

A.

(Lang):

A.

(Byram ): "Rains in the fa ll sometimes signal the approach of a cold front
and with that there w ill be both turbulence and instability in the a ir
and v e ry lik ely this peculiar wind condition of decreasing wind with
height (the low -level jet). "

"Y e s, in October 1952 the winds were northwest and cold. "
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THE PRINCIPLES AND USES OF FIRE DANGER MEASUREMENT

Ralph M. Nelson
Southeastern F orest Experiment Station
Forest Service, U. S. Department of Agriculture
A sheville, North Carolina
F ive general principles are involved in fir e danger measurement.
They are:
1.

A fa irly simple method of measuring key variables
such as fuel moisture, wind, and rain, and a way of
integrating these variables into numerical values such
as a Burning Index.

2.

Close adherence to standards of station location and
instrumentation established for the particular system in
use.

3.

Careful training of observers.
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4.

Periodic and thorough inspection of stations.

5.

Continuity of records.

I think these general principles apply to all parts of the country regard
less of the system in use. However, my remarks w ill be restricted to the
system of danger measurement developed by the Southeastern F orest E xperi
ment Station.
Regarding the fir s t principle--a good technique for measuring variables
and a good m eter-- I think we have them. M eter type 8 has been in use fo r some
time at some 225 stations from Virginia northward and is w ell-liked. M eter 8-100,
which is the same as type 8 except for the Burning Index scale, has been tried
by several Southern States—North Carolina, Georgia, Louisiana, and possibly
others-with, I believe, favorable results. Whether the 8-100 m eter w ill work
satisfactorily in the Deep South remains to be determined. A t any rate for the
East and a considerable part of the South, a reasonably good technique for
measuring fir e danger is available.
B efore going further, perhaps I should explain what I mean by fir e danger.
According to the F o res try Term inology, " fir e danger is a general term express
ing the sum total of both the constant and variable factors which determine
whether fir e s w ill start, spread, and do damage and that determine their d iffi
culty of control. " According to this definition a system of danger measurement
would have to take into account weather, fuel types, topography, accessibility,
values at stake, drought conditions, cover type, stand density, visib ility, and
other factors. We don't have enough information to include all these variables
on a single m eter, and wouldn't if we could, because the m eter would be so
complex that I doubt if it would be workable.
My definition of fir e danger fo r the purpose of this talk is, "a measure
of the relative ease with which a fir e w ill start. " The 8 m eter was prirriarily
designed fo r that purpose. It might, therefore, be called a flam m ability or
ignition m eter.
The second principle is close adherence to standards of station location
and instrumentation. If, fo r example, specifications c a llfo r an anemometer
at 2 0 ' in a fa ir ly good-sized opening and the anemometer is located in a spot
sheltered by buildings or a forest stand, m eter readings w ill obviously be in
correct. Sim ilarly, if the specifications call fo r a stick exposure in a typical
hardwood stand, and the sticks are exposed to full sun, a much higher danger
w ill be measured than actually exists. As a result, danger readings w ill be
misleading and confidence in the system w ill be weakened. That has happened
at a number of places until the stations or instruments w ere properly r e lo 
cated.
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The third principle--good training of o b s e r v e r s - - seems obvious. Yet
during the past dozen years we have found stations that w ere of little use be
cause no one had taken sufficient time to train the observer properly. I have
examined records from stations where wind velocity had been set down as
zero fo r a period of several weeks and others that showed the class of .danger
each day but apparently no measurements had been made.
Such records are
not only worthless but may be dangerously misleading.
The fourth principle--that of periodic inspection--is m erely one of sound
management used by any efficient organization. It is not sufficient to assume
that further attention by the unit manager is unnecessary just because a. station
was properly located originally and the observer taught to make and record
measurements. We have found anemometers with one of the cups reversed and
some anemometers that had not been oiled since installation and cou|.ld hardly
be made to turn. One observer had cut off the ends of his sticks because his
weighing shelter was too short, and another, more conscientious, brought his
sticks home each evening and hung them on his back porch to keep them out of
the weather.
The fifth principle--the need for continuity of records-=is less apparent
than some of the previous ones. It may seem that there is little purpose in
operating stations during long periods of wet weather when there is no pos
sibility of fire s starting. However, if one year is to be compared with another
and if other kinds of analyses, which w ill be discussed later, are to be made,
then there w ill have to be continuous records. I do not suggest that every sta
tion needs to be operated year round. But in every danger station network
there should be a few key stations operated throughout the year so that the
fire control organization w ill not be caugkt unprepared by off-season fir e
weather. Of course, where there is year-round danger it may be prudent to
operate all stations continuously.
Most of these principles seem elementary, and indeed they are
elementary.
Y e t we ha v e found f r o m l o n g e x p e r i e n c e
that failure to obtain good danger ratings is invariably caused by one of three
things, or a combination of themj poor station location, failure to train ob
se rvers properly, and a failure to follow up by periodic inspection.
Assuming that the foregoing principles are observed, what benefit can
be obtained from danger measurements that are obtained at a v e r y consider
able cost and effort? A number of uses will be pointed out, but fir s t an ex
planation of the 8-100 m eter because it is relatively new in the South.
(At this point a brief discussion of the m eter and the mean
ing of Build-up and Burning Indexes) *
A description of these w ill be found in "How to Measure F o res t F ir e
Danger in the Southeast, " Station Paper No. 52, by Ralph M. Nelson, South
eastern F o res t Experiment Station, F orest Service, USDA.
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The Build-up Index is based entirely on fuel moisture. It measures the
progressive drying of the deeper fuels and is, therefore, to some extent a
measure of difficulty of control. F ire s which occur during periods when the
Build-up Index is high w ill burn more deeply and lines are harder to hold,
especially in rough country where most of the fire lines have to be built by '
hand.
The Burning Index is based not only on fuel moisture but wind velocity,
condition of lesser vegetation, and the Build-up Index. It therefore is a mea
sure of the severity of today's burning conditions. Generally speaking, if the
Burning Index today is twice that of yesterday, there are likely to be twice as
many fire s , provided that the number of fir e starters remains the same.
Relationships other than numbers of fire s have also been determined.
F or example, the relative size of the fir e increases with Burning Index. (F ig. 1).
Figure 2 shows the general relation of rate of spread with Burning Index. These
graphs mean that as the Burning Index increases there w ill, in general, be a
greater number of fire s , fire s w ill spread faster, the average size of the fire
w ill be la rg er, and fire s w ill be harder to control.
A Burning Index tells only a part of the story, because an Index of 30
only 5 days since rain is not likely to be nearly so bad as an Index of 30 fifteen
days since rain. To take care of this difference, we have developed a set of
curves which integrate the degree of build-up with the Burning Index (Fig. 3)
into preparedness classes. This particular set of curves was developed for
northern national forests. Some fir e control organizations have prepared
organization charts which show the duty status of all personnel including o v e r
head, lookouts, crew s, patrols, airplane detection, and so on according to
each of the 5 classes. In short, these preparedness classes give a better
measure of job load than w ill the Burning Index alone, and provide a yardstick
for stepping the fir e control organization up or down.
The Burning Index and the Build-up Index are being used in other ways.
F or example, all fire organizations issue yearly statistics as to the number of
fire s , number of acres lost, and the percent of protected area burned. But
fire-w eath er can be twice as hazardous one year as another, and these figures,
therefore, do not cast much light on the efficiency with which the organization
coped with its load unless the effect of weather can be taken out. If good danger
measurements f o r a period of years are available, it is possible to compensate
for weather severity. This is illustrated in Figure 4 for one of the Northeastern
States. The graph emphasizes Principle No. 5--need fo r continuity of records.
Without continuity such a graph could not have been prepared.
Burning Index is also being used as a measure of effectiveness of p re
vention efforts. E very fo restry agency spends much time and money on pre
vention. Each year the landowner and the general public is bombarded with
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AREA (ACRES)

RELATIVE SIZE OF FIRE BY BURNING INDEX
Fastest spreading 25 percentall fuel types-elapsed time one hour

Figure 1.

Size of fir e increases with Burning Index.
subsequent graphs by John J. Keetch. )
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(This and

RATE OF SPREAD (CHAINS PERIMETER INCREASE PER HOUR)

RATE OF SPREAD BY BURNING INDEX
Chains perimeter increase per hourall fuel types combined

BURNING INDEX (METER 8-100)
Figure 2. Rate of spread increases with Burning Index.
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RELATIVE NUMBER OF MAN-HOURS TO CONTROL
(Excluding m op-up and p a tro l-e la p se d tim e one hour)

PRELIMINARY PREPAREDNESS SCHEDULE

Figure 3. Build-up and Burning Indexes integrated into preparedness
classes. (Burning Index converted from the 8 to 8-100 m eter
scale. Man-hours shown on right hand margin are fo r illu s
trative purposes.)
S
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fir e prevention messages by newspapers, magazines, signs, posters, TV,
radio, com ic books, personal contacts, and almost every method that the
human mind can conceive. These efforts are ho doubt paying off, but how
can the general effectiveness of the prevention program be measured? F ig 
ure 5 indicates the number of fires per thousand units of Biarning Index for
the same Northeastern State as Figure 4. There is an unmistakable down
ward trend, which proves fa irly conclusively that prevention has paid off in
that state.
The same procedure can be used elsewhere where accurate
records are available.
Knowledge of the Build-up Index can be very useful during critica l
periods. A good many states have laws which give a Governor power to
close the woods to unauthorized use. A Regional F orester has the authority
to close national forests when in his opinion such action is justified. The
difficulty is to know how near conditions are to the breaking point and when
woods closure should be invoked. Of course, it is impossible to pinpoint the
time when closure is justified. However, a number of states and national
forests are using the Build-up Index as a guide. In the Northeast, when the
Build-up Index reaches 40 to 50 for a particular district or forest or perhaps
for the state, officials begin to consider pretty seriously whether action
needs to be taken. If at that time the number of woods users is likely to in
crease because of opening of the hunting or fishing season, or for sim ilar
reason, and there is no rain in sight, closure may be justified. When the
Build-up Index reaches 75, past experience shows that there should be little
question about closure.
Still another use of these Indexes is to warn of conditions conducive to
blowup fire s . Byram, in studying case histories of a good many blowups,
has found that both the Burning and Build-up Indexes were 50 or more. If,
under such conditions of weather, certain other factors are present which
have previously .been described by Byram, the stage is set for a disastrous
fire . However, both a Build-up Index a.nd a Burning Index of 50 or m ore seems
to rule out about 95% of the days, so perhaps we have a good warning signal
so far as these tremendously explosive fire s are concerned,
I do not want to leave the im pression that I think a good system of danger
measurement is the answer to all fir e control problems. It can be a guide, and
a very useful one, but it can never take the place of cool, calculating, and
experienced judgment,
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Figure 4.

Burning Index can be used to rate the severity of season.
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NUMBER OF FIRES PER THOUSAND UNITS

NUMBER OF FIRES

OF BURNING INDEX

Figure 5.

Burning Index can be used to measure fir e prevention efforts.
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THE ECONOMIC COMBINATION OF TOWERS AND A IR P A T R O L
IN FIRE DETECTION

A lbert C. W orrell
Associate P rofessor of F orest Economics
School of ForestryUniversity of Georgia, Athens
Over the years, forest fire detection has grown in Georgia to a s iz e 
able and expensive activity. Lookout towers are still standard equipment but
in recent years have been supplemented in parts of the state by airplane patrol
during critical seasons. Though pleased with the results of air patrol, the
Georgia F o res try Commission has been disturbed by the obvious fact that many
times the towers and planes were duplicating each other's coverage. In the
hope of reducing costs, the Commission last summer conducted an economic
study of its detection system and I w ill give you today part of the results of
that study.
The study was conducted in Georgia F o res try Commission D istrict I
which com prises fourteen counties in Southeast Georgia. This is mainly a
Coastal Plain Flatwoods area with a few counties in the extreme Lower Piedmont.
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The district is quite w ell covered by an existing tower system and air patrol
has been used fo r the past several years. A typical County Unit has a Ranger
and several assistants who are employed on a year-round basis. This force
is supplemented with additional personnel during the critica l fire season,
which is from m id-Decem ber to m id-April. Towers are manned by watchmen
who are paid by the month. Depending on the fire load in the unit, a number of
patrolmen are employed and these too are paid on a monthly basis. In most
units, the patrolmen are dispersed over the county--frequently stationed at or
near the tow ers--w h ile a striking force with heavier equipment is held at head
quarters. A ctivity is controlled by a dispatcher w'ho frequently doubles as a
tower watchman. A ir patrol is hired on a contract basis with payment only
fo r time actually flown and the Ranger decides when and how long the plane
should fly.
An effective detection system must be set up to match the fir e occurrence
pattern in the area. Our firs t step, therefore, was to analyze the fire records
in search of a pattern. Since air patrol had been used only in the critical
D ecem b er-to-A p ril period, the analysis was confined to this period,
As you would expect, we found a very close relationship between fire
occurrence and danger class of day, In Table 1 you w ill see that the number of
fire s per day--both wild and controlled--increased with danger class. There
w ere four tim es as many wild fire s on the average Class 5 day as on the average
Class 3 day. However, because there are few Class 5 days in a season, the
bulk of the fire s occurred on Class 4 days. The useful figures in Table 1, there
fore, are those in column three,
F ire s are not evenly distributed throughout the day either but tend to bunch
up in the afternoon. When the times of occurrence of all the 1954 fire s in the
d istrict w ere brought together, we found that they form ed an almost normal
frequency distribution. The mean time of occurrence was 2:30 p. m. Assum 
ing from our sample that the real frequency distribution of all fir e occurrence
times in this district is approximately normal, we calculated the standard devi
ation and with this set up the expected probabilities of occurrence which are
shown in Table 2.
When we combine the class of day and the time of day, we find that fire
occurrence varied from a high rate per hour in mid-afternoon on Class 5 days
to an almost negligible rate at night on Class 1 days, Only one percent of the
fire s took place on Class 1 and 2 days and only five percent between 7:30p. m, and
9:30 a, m. Since these are the periods of least favorable burning conditions,
the damage potential is also low. One of our fir s t conclusions was that these
are v e ry expensive fire s to detect, considering the damage they might do, and
that, therefore, the detection effort should be concentrated on the other 94 p er
cent of the fire s.
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Table 1. - -Relation of F orest F ire s to Danger Class of Day in Bulloch and Screven
Counties, Georgia, in 1954.
F ir e Danger
Class
1

Percent of
Days

Average number of fire s per day
Controlled Burns
Wild F ires:

Percent of
F ires

&2

15

1

0

3

3

37

23

0. 7

8

4

43

64

1. 7

11

5

5

12

2. 7

14

Table 2. - -Distribution of F ires by Tim e of Day in Georgia D istrict I.
Tim e Interval

Percent of F ires

1:15 - 3:45 p. m.

38

12:00 - 1:15 p. m.
3. 45 - 5:00 p. m.

30

10:45 - 12:00 noon
5:00 - 6:15 p. m.

18

9^30 - 10:45 a. m.
6:15 - 7:30 p. m.

9

B efore 9:30 a. m.
A fte r 7:30 p. m.

5

With this occurrence information in hand, it seemed best to next take a
theoretical approach to the problem of detecting these fire s . To do this we
set up a model with an area of 1000 square m iles. In order to sim plify this
model enough that we could work with it we had to assume some conditions
which d iffer slightly from those found in the field. Such a model can tell us
what detection results we would get under the assumed conditions. These
results can then be qualified to bring them in line with the actual conditions
in some specific protection unit. Since conditions d iffer in every actual unit,
this seems to be the only way of getting results of general applicability.
The fir s t assumption made for our model was that the fire s are evenly
distributed geographically throughout the area. This assumption is not bad
ly out of line with actual conditions in the study district, although some hot
spots do exist. The second assumption was that there was no geographical
difference in potential damage by the fire s. In other words, a fir e at any one
place in the county is potentially as dangerous as a fir e at any other place at
the same time. This is almost true in some counties but not in others.
It is virtually impossible for an organization to detect every fir e which
burns in its area.
This was brought out by our figures on the fire s at night
and on Class 1 and 2 days. A practical goal for a detection organization,
therefore, must be to defect some proportion of the fires.
When towers are used, the percent of the fire s seen depends on the area
visible from the towers. If in our model the whole area were visible from the
towers and they w ere manned ftom 9:30 a. m. to 7:30 p. m. every day during
fir e season, they would see 95 percent of the fire s . If they could see only
half the area, then they would see only 47. 5 percent of the fire s . When towers
alone are used--and we assume they are w ell located--the percent of the fires
seen can be increased only by installing m ore towers. Let us assume that
each tower can see a perfect c irc le with a fixed radius (which, of course, is
not true under actual conditions). If we now put one tower in our model area,
it w ill see the proportion of the fire s within its visible area. If we put in two
tow ers--located so as to avoid overlap--the percent of the smokes seen w ill
be doubled. If three towers are used, there will probably be some overlap
and the detection percentage w ill not "quite be tripled. As m ore towers are
added, the percent coverage w ill rise but not in proportion to the number of
towers. When a large part of the area is already being covered, the addition
of another tower w ill increase the coverage by only a small amount because
most of the area seen by this tower was already visible to the existing towers.
Thus the cost in term s of towers used increases at an increasing rate and rises
v e ry rapidly as an attempt is made to push detection toward 100 percent.
When air patrol alone is used, the percent of the fire s seen depends on the
number of hours the plane spends in the air.
The percent seen can be increased
only by flying m ore hours. But since fir e occurrence is not uniform, the number
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of smokes which an air patrol w ill see and check per hour depends on the
particular hours it flies. This is shown in Table 3 where the percent of the
fire s during the season is subdivided by class of day and time of day. The
patrol is eight times as efficient™ - measured in percent of fire s seen per hour
flown™-if it flies between 1:15 and 3:45 p. m. on Class 5 days as if it flie s
between 10:45 a. m. and noon or between 5:00 and 6:15 p. m. on Class 3 days.
If only a lim ited amount of air patrol can be used, it is most effective to fly
between noon and five o'clock on Class 5 days. If more time can be financed,
the plane should be used between noon and five on the Class 4 days. If still
m ore flying can be done, it should be between 10:45 a. m. and noon and 5:00
and 6:15 p. m. on the Class 5 days fir s t and then on the Class 4 days. Only after
all this time is in use should any flying be done on Class 3 days.
If a ir patrol time is increased in this fashion, the average number of
smokes seen w ill be less in each additional hour flown because the patrol is
being extended into periods of lower fir e occurrence. Put the other way around,
the cost of detection per smoke w ill rise as m ore of the smokes are defected.
This means that as the detection coverage is increased, the required number of
hours of air patrol increases more than in proportion. As the coverage ap
proaches 90 percent, the number of hours which must be flown to see another
one percent of the fire s increases very rapidly. F or example, according to our
fir s t table, the plane would have to fly 24 hours a day on 15 percent of the days
in the season just to see the one percent of the fire s which occur on Class 1 and
2 days.
The next step was to combine the use of towers and a ir patrol in our model.
F rom the cost angle, towers are not very flexible detection instruments. Once
a tower is erected and equipment and radio installed, depreciation and main
tenance costs go on whether the tower is used or not. In the F ir s t D istrict
where towermen are paid by the month, wages go on too. In some cases part
of this cost may be saved by using the watchman on some other work when he
is not needed on the tower. But to honestly call this Msaving cost", he must be
doing productive work and not just engaged in "made w ork" to keep him busy
and out of mischief. What this means is that where a tower exists, it is m ost
economical to man it full time during the season. A ir patrol, by contrast, is
much m ore flexible. It can be used fo r scattered short periods and payment
made just fo r the hours flown. Of course it must be used some minimum
amount during any one season or no one w ill contract to do the flying.
When towers are in use, a supplementary air patrol is bound to give much
duplicate coverage. While patrolling areas invisible to the tow ers, it also sefes
the area visible to the towers. F o r example, suppose the towers can see only
50 percent of a protected area, and it is decided to push the detection coverage
up to 80 percent by using supplementary a ir patrol. If the plane flie s enough
hours to see 10 percent of the fire s in the season, half of these would also be
seen by the towers. The increase in total coverage would, therefore, be only
5 percent. In ord er to raise total coverage to 80 percent, the plane must fly
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enough hours to see 60 percent of the fire s itself. The 60 percent seen by the
plane and the 50 percent seen by the towers add up to only 80 percent because
30 percent of the smokes are seen by both.
This means that towers and air patrol cannot be com pletely substituted for
each other in a combination.
The higher the percent coverage set as a goal, the
less chance there is to substitute one for the other. F o r example, if we were
aiming fo r 100 percent detection and had towers which could see 90 percent of
the area, we would have to fly enough time to see every fire from the air in
order to get 100 percent coverage.
In this case it obviously would be cheaper
to use all a ir patrol and no towers. But in every case the combination is more
expensive than using all of one or the other.
This conclusion, though theoretically sound, was not very satisfactory to
anyone concerned. So we studied the situation further and decided we had been
leaving something out. Detection of a smoke is not enough; it must be checked
to determine whether it is a wild fire . This is especially important in areas
such as the F ir s t D istrict where the number of controlled burns is v e ry large.
Now an a ir patrol can easily check each smoke it sees and determine whether
further action is needed. But when towers alone are used, someone must check
each smoke which the watchman sees. In the F ir s t D istrict this is done by a
patrolman who is commonly stationed with his truck near the tower. Where a
great many smokes must be checked--even though most of them are not wild
fire s --th e use of towers alone requires a watchman in each tower and a man on
the ground fo r practically every tower to check smokes. The average cost per
tower must, therefore, include the cost of the patrolman and his truck.
When a ir patrol and towers are used together in such an area, there are
fo r all practical purposes two:men and a truck standing idle at each tower while
the plane is in the air. Of course, the towers may call attention of the plane to
certain smokes and may speed up discovery time somewhat. But the patrolman,
insofar as his smoke-checking function is concerned, has nothing to do because
the plane is so much m ore efficient at checking 'smokes. Still these people are
needed to detect and check smokes which occur when the air patrol is not flying.
Since the plane may fly only a few hours a day, it is not feasible to rem ove them
from the payroll fo r just these hours.
The justification for having both a tower watchman and a patrolman at each
tower is that if the watchman went to check personally the smokes he sees,
other fire s might break out and not be discovered until his return. However, if
there w ere only a few fire s daily in his area, the risk of this happening would be
quite small. And if burning conditions w ere not severe, then even a delay in
reporting one fir e due to his checking another would not be serious. This means
that during periods of low fir e occurrence and slow spread, one man can safely
double as watchman and smoke checker. (And, of course, this is what is done
in many counties during the summer and other norm ally low hazard periods. )

51

This gives us an opening for economizing by using a combination ofto
rs
e
w
and a ir patrol. Since air patrol is flexible, it can be used
in those
periods when fir e occurrence (and also damage potential) is high.T a b le 4
shows the periods in the fir e season in decreasing order o of fireload. These
figures e re based on Burke County which had 220 fire s during the 1954 season.
On the average Class 5 day the detection system here must handle 11 smoke
of which 1. 7 w ill be wild fir e s -d u r in g the 2 1/2 hour period between 1:15
and 3:45 p. m. By contrast, there are only 6 smokes— and only 0 . 5 of these
are wild fir e s - -during the same 2 1/2 hour period on the average Class 3 day.
If a ir patrol w ere used from noon to 5:00 p. m. on all Class 4 and 5 days,
the plane would fly 265 hours and see 51. 7 percent of the fires-during the season.
Beyond this point, the hours of flying required fo r additional coverage begin o
ris e rapidly because of the lower rate of fir e occurrence. So if there, w ere
also a tower system in the area,, the worst fir e load which it would face alone
would be from 10:45 a. m. to noon and from 5:00 to 6:15 p. m. on the Class 5
days when an average of only 5 smokes and 0 . 8 wild fire s might be expected.
If there w ere five towers in the area, each would see only one smoke during
this 2 1/2 hour period and only one would have a wild fire . The detection load
would be even less during other periods, as Table 4 shows.
F rom this we conclude that if air patrol is available during the w orst periods,
one man can combine the jobs of tower watchman and ground checker during the
other periods. F ire occurrence then w ill be low enough that he can safely leave
the tower to check smokes. In the Burke County example just given, he would
have only one smoke to check during two and a half hours in the w orst period
and few er in other periods. This means that even though the same number of
towers are used, if they are combined with air patrol, the personnel needed fo r
the tower system can be m aterially reduced. Still the tower system w ill be
adequate to handle the smokes during the period when the air patrol is not flying.
And the towers w ill all be manned when there is air patrol, thus giving extra
coverage and speedier defection during these most critica l periods. Under these
conditions, some combination of towers and air patrol w ill be m ore economical
than the use of all of either one or the other.
When the fir e occurrence pattern is known, a Table sim ilar to Table 4 can
be drawn up. This shows the risk involved in having only one man to a tower in
the periods when a ir patrol is not used. The administrator can then decide fo r
him self how much risk he can take and extend the time flown by the a ir patrol
until he feels that he w ill have adequate coverage with only one man to a tower
during the remaining periods.
There is still a further possibility for economizing on towers when a ir patrol
is used. Each protection unit must have some minimum fo rce available to sup
press fire s regardless of how they are detected. P a rt of this force may be held
in absolute reserve for suppression only, but the remainder may be used to check
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smokes fo r the towers. Since these people must be hired for suppression,
their use fo r checking smokes does not represent an additional cost. When
air patrol is also in use, part of the suppression force may be used to man
Sow ers. Here again the risk must be considered of having a tower uncovered
while a fir e is oeing fought. But in these conditions it may pay to expand air
patrol even further so that the tower system can safely be manned with sup
pression personnel in the periods when air patrol is not in use rather than
having to hire watchmen or patrolmen.
The economies to be obtained from combining air patrol and towers are
only possible if the unit is w ell coordinated and intelligently administered. It
places an extra burden on the ranger and dispatcher to keep in close touch with
the situation at all times and to shift personnel and equipment as needed to keep
H ie county covered. It is never economically feasible to have every part of every
county prepared at all times for the worst fir e outbreak which might occur. The
records show that fire s not only do not pile up in all counties on the same day
but also do not pile up in all parts of a county on the same day, On only three
days in the spring of 1954 would Emanuel County--one of the hottest in D istrict
H -h a v e been pressed fo r cover if all towers had been manned with patrolmen
except the central dispatch tower. On these days the county was covered by air
patrol.
One final point remains to be made. The discussion so fa r has been in
term s of counties with heavy fire loads. In a county with few fire s , the risk of
leaving a tower uncovered for a period is' low at all times. Such a county also
needs only a small suppression force. Towers therefore can be manned with
patrolmen and suppression personnel a ta ll times. Costs thusare at'a minimum when only
towers are used, if proper allowance for risk is taken, and they cannot be de
creased by using a combination with a ir patrol. Because of the tremendous
flight time required to catch the few fire s which occur, air patrol alone is not
feasible in such counties. The cheapest detection in counties with a light fire
load therefore is to use towers alone.
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Table 3. -- Percent of F ire s Visible to A ir Patrol P er Hour Flown
Tim e Interval:

Class of day --------- --------- ----------- —
4
____
3____________ 1 & 2

5

Hundredths of one percent
1:15 - 3i45
12:00 - 1:15
3:45 - 5:00
10:45 - 12:00
5:00 - 6:15
9:30 - 10:45
6:15 - 7:30

31

21

9

:

1

24

16

7

:

0. 7

15

10

4

:

0. 5

7

5

£t

o

:

0 .2

Table 4.--P e rio d s of the F ire Season in Decreasing Order of F ir e Load
Class
Day
5
5

4

Average Number per Day
Wild F ire s : A ll Smokes

Time
Interval
1:15 - 3:45
fv
( 12:00 rv 1:15)
( 3:45 - 5:00)
1:15 - 3:45

Acc umulative *
Plane hours
Percent
flow n
of fire s

1. 7

11

4. 6

15

1. 3

8

8. 2

30

1. 1

8

32. 5

148

4

( 12:00 - 1:15)
( 3:45 - 5:00)

0.

9

7

51. 7

265

5

( 10:45 - 12 : 0 0 )
{ 5:00 - 6:15)

0. 8

5

53. 9

280

4

( 10:45 - 12 : 0 0 )
( 5:00 - 6:15)

0. 6

4

65. 4

398

3:45

0. 5

6

74. 1

498

1:15)
5:00)

0. 4

5

81. 0

598

3

1:15 -

3

( 1 2:00 ( 3:45 -

1 Based on distribution shown in Table 3.
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DISCUSSION
Q. (Connaughton): "Oharlie Lew is, would you like to contribute any ob serv
ations on the subject?"
Comment (L ew is):' " I would like to point out that as long as we gear our think
ing to the number of fire s seen rather than the total damage done - acres burned and damage to timber -- then we are overlooking what is
rea lly the core of our responsibility, to decrease the damage with a m ini
mum of expenditure. I appreciate the fact that we have the towers and it
is difficult to quit using them. It is my opinion that if you have a fixed
nu fnber of dollars to do the job, you can't afford both. You'd soon find,
if you had to answer to the boss for damage done and the cost (and if you
were flying the airplane yourself), that you would go to the airplane com
p letely and wouldn't want to have to rely on the towers. "
Q.

(Connaughton): "W orrell, did you try to put damage figures into this
analysis at all or did you have them a va ilab le?"

A.

(W orrell): "W e didn't have any damage figures to use. Of course, I
agree with LewisWhat we are aiming for is to detect some proportion of
the damage, not some proportion of the fires, but I wasn't able to come
up with any feasible way of measuring it. I think it partly lies in the de
velopment of more effective danger-measuring devices. We know, for
instance, that there is a close relationship between fir e occurrence and
potential danger, so that if you cover an area w ell during the period when
there is high fir e occurrence you probably also are covering it when you
have high potential damage. "
"In defense of the combination I would like to point out two things : F irst,
if you have a tower system with an air patrol, you are covered all the
time at least partly. Second, if you have the tower system manned full
time as we suggest here and the a ir patrol giving duplicate coverage,
then you actually have a dual detection system during a period of worst
occurrence when you want to get them right now. "

Comment (Mixon): "In Louisiana, due to the interest and insistent pressure
of landowners for good detection, I estimate that within another two years
we won't have one towerman on every tower but two. W e'll have to
operate the towers in two shifts. I think that somewhere up &nd down
"the line there 's a happy medium when we can cover a vast area with an
airplane during periods of low occurrence and let the towerman take
over in periods of high fir e occurrence. That would do away with the
extra towerman I suggested. "
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Comment (Condit): "One other point that I think warrants mention is the use
of the airplane in suppression, which is a definite positive factor in its
favor. F or one thing you can direct the ground crew from an airplane
on a big fir e and secondly, on small ones you can give a ranger details on
how to get there that may cut down the travel time by as much as a half
to three quarters of an hour with the result that there's less acreage
burned and less damage. Also, there is this question of flying the ea rly
morning time when towers can't see and catching sleepers that have been
there a ll n igh t. "
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THE STATE AGENCY'S APPR O AC H TO MODERN FIRE SUPPRESSION

W. C. Valentine

Louisiana F o res try Commission
Baton Rouge, Louisiana
It was not many years ago that fire s were discovered by chance and located by guess. If action was taken travel was usually by foot or by the aid
of horsepower. The modern form of transportation we enjoy today was then
non-existent. Suppression in those days was usually by brawn and strength,
and hand tools were our principal weapon. This was the gloomy picture of
protection in Louisiana which began in the early 1920's.
I have been scheduled to make a few remarks leading to a survey of
modern fir e suppression methods from the state agency's approach. I find
this difficult unless I am firs t permitted to give a few basic policies under
which we of Louisiana operate and also to show the general trend toward
equipment development and the mechanization of our protection program as
a tie-in with our suppression techniques.
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Not long ago ’’D ick" M cArdle, Chief of the F orest Service, prepared a
speech for d elivery to the Am erican Pulpwood Association in New York City.
The title of this speech was Industry Responsibility in F orest Protection. He
had this to say and I quote in part "In fir e protection we have goals, expressed in allowable
annual burn and we know fa irly w ell what it w ill take to
do the total job. In the field of protection from fire I
think it has been generally accepted that it is a public
responsibility to provide a certain fa irly definite minimum
level of protection for all forest lands regardless of owner
ship. It is not the maximum possible protection nor the
protection needed to achieve the better kind of forest
management. These goals are based on the assumption
that the landowner w ill provide additional protection at
his own expense".
We do not question the origin of this philosophy on the part of Mr. M cArdle,
but this is the basic policy which we have practiced fo r some time in the Louisiana
F o res try Commission. In Louisiana today we are protecting forest lands on a parish
wide basis, and all lands are treated with the same degree of attention regardless
of ownership. Plans have been made to build up*an organization in each to offer
basic protection. Beyond this if more is desired it*becomes the landowner's
responsibility.
We have believed our position to plan for only basic protection as sound.
The em ergency fir e committee of 1952 composed of representatives of landowners
and the Louisiana F o res try Commission agree on the definition of basic protection
as the amount necessary through normal fir e condition. This is usually considered
a Class 3 day but when the point of saturation of equipment and manpower is reach
ed assistance by the landowner is of prim ary importance. Beyond this point we
try to im press on the landowner that the suppression efforts of any state fo re s try
agency become secondary.
The suppression of forest fire is the orphan child of forest protection and
the speed in control with line construction is the weakest point in this problem.
Let me repeat - speed in control with line construction is the problem all of us
encounter in fire suppression work and our program is developed toward this ob
jective. In the early days of suppression there were only hand tools to work with
and these w ere not the highly specialized types. The problem of control with in
adequate equipment left but one alternative and that was to look to the future in
the development of the weapons necessary fo r the job in hand.
Under all conditions the direct attack on fire s are encouraged when possible.
This direct attack can be made on flanks and the rear of the fir e , while under most
cases the indirect method is necessary on the head of the fire . It is an established
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policy that when indirect attacks are made that the raked or plowed line
should be made as fa r ahead of the fire as is necessary to allow time for
proper line construction and safety in backfiring to prevent breakovers and
spotting behind the line. This means at times it w ill be necessary to use
natural b a rriers even to the point of sacrificing acreage. This, of course,
becomes unpopular with many of you but to stop a fire is the most important
problem fo r us at that time. And finally we encourage our personnel to be
m ore careful of mop-up. This is usually done while fighting the fir e , after
it has been suppressed, and on the following day when the possibility of
danger still exists.
It had been realized that with the increasing fire problem
output of 5 to 10 chains of fire -lin e construction by hand tools
was necessary fo r la rger fires. The need of speed in control
tive that we look for better and faster methods where the rate
be measured in term s of chains per minute.

more than an
per man day
made it im pera
of output could

A better illustration of modern fire suppression techniques can be ob
tained by observing the evolution of fire-fighting equipment in this state and
the trend leading to complete mechanization which we employ today.
Fighting fire s by mechanical means got a late start in Louisiana. The
same tim e-w orn problems were encountered by us as by most public agencies,
such problems as the demand for more and better protection on the part of the
landowner on one hand, and the limitation of funds in which to develop and pur
chase on the other.
I wish to specifically call your attention to the word "d e
ve lo p " because even then some form s of mechanical tools were in use, but con
clusions w ere not determined as to their performance, selection and application.
F rom the days of the rake and flap of the one-man crew we attempted the
common field plow. The power-driven garden plow was then introduced, but
man k ille rs such as this had to be abandoned.
By operating with strict economy we took the usable portions of this gadget
and made a four-wheel tractor. This was our fir s t experience in the use of a
tractor-plow unit. Crude as it was it became apparent that the destiny of fire
suppression work was scheduled to follow the course cf fir e fighting indirectly
through sim ilar mechanical developments.
Water use through mechanical power pumps was attempted. Many fires
w ere suppressed by this method, but its effectiveness was lim ited by the lim its
of the equipment itself. And then a combination of both was tried, but by ex
perience we found that the two together instead of increasing the output of fire
lines in term s of chains per minute it was actually decreased; consequently the
two w ere separated.
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Heavy equipment in the form of an International TD-9 tractor and the
Athens 4-disc plow was used in the early 1940's, with reasonable success but
transportation became a problem and burden on our small budget.
During the war years of 1942-1945 the entire program was slowed down.
Key personnel w ere called, into service, equipment that had become battered and
torn could not be replaced and development slowed up. Our fir e problem was
greatly reduced, however, and tremendous losses by fir e did not occur. A
second-hand Cat-22 was purchased and the pusher type plow copied from Arkan
sas was installed. We have no record that it was ever used on a fire because in
tria l runs we found it im practical because of the inability to turn, and when faced
with continued brake trouble on the tractor by using this plow it had to be abandoned.
In 1946 a second-hand Cletrac HG-42 was purchased from the tim ber salvage
group in Texas and a Ranger Pal plow developed by the USFS obtained and tried
under Louisiana conditions. Up to this point it proved the best plow for fir e sup
pression work that we had experienced during this development program.
The jeep made its tim ely appearance about this time and a. few w ere pur
chased, each being equipped with water and pressure pumps. The dry years be
gan in 1947, and during the summer and fa ll fir e season, we realized that water
must soon give ground to the plow itself, because with water when the original
supply was exhausted it was ‘difficult to find any available near the scene of the
fire .
The year 1948 may be considered as a new era in fir e control. Plans w ere
developed for the future. Manpower was set up on a fu ll-tim e scale, training
was stepped up. We began to consolidate from our expansion program during
the last two years, conversion of equipment from the relics of the past was pos
sible, duty hours established for personnel, radio installations completed fo r
the entire state, airplanes to supplement detection w ere introduced, but without
an appropriation of funds which was doubled over the previous years these things
could not have been accomplished. In addition to this many cooperators organized
their work to assist in suppression work.
If I may digress for a moment from the subject, I believe you w ill find some
of the events which occurred in 1948 to be interesting and certainly indirectly if
not d ire ctly reflect to a great degree on the present day program.
We must fir s t rem em ber that the drought cycle we now have began in 1947.
P r io r to this tim e at least 50 percent of our personnel were employed on a season
al basis. Having been caught behind the eight ball because of this, we w ere forced
to establish our present three-man crew organization and put them on a fu ll-tim e
basis. This naturally created a strain on the budget, still an economic equilibrium
had to be maintained.
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W e recognize that there is no substitute for a trained man, Full-tim e
employment stabilized our personnel to the point of better training in the
proper techniques of fire suppression work.

Most equipment which heretofore was reasonably effective had to be d is
carded and a new development program begun to design equipment that could be
depended on for all conditions. Tractors and plows had to be equipped with a
hydraulic system for downward pressure and yet make it maneuverable in all
kinds of tim ber conditions.
Good suppression action in time may pay dividends to the landowner, but
to us it creates additional problems. Increasing growth of timber and good
management practices may cause us to look to the future fo r heavier equipment.
This again w ill cause a financial strain because of the increased purchase price
and the need fo r a higher class of personnel for operators.
Detection and communications are closely tied in with fire suppression work.
They are not necessarily a part of it, but developments in these fields have a
great effect on our suppression methods. Commission-owned and contracted
planes have been a tremendous benefit in supplementing our detection system.
Tests have been made with television and m icro-w ave in the field of detection
and in years to come may prove a great step forward in this field.
The new look in communications was the addition of radio equipment on the
tractor. It revolutionizes fir e suppression and places control at all times on the
unit fo r better supervision. A ir to ground communication is possible in directing
equipment to the fir e and to advise men of the best points of attack. When on the
fir e the operator is not lost to the outside world and may call for additional as
sistance when needed.
F o r use in the suppression of fire s many machines have been tried and found
wanting, but a good many have stood the test and now find various degrees of
favor.
In the development of power-driven tools for fir e control purposes, it is
necessary to maintain a sense of balance. Have enough to do the job based on
minimum requirements but not so much that'equipment is idle. Important as
these tools are in multiplying the potentialities of men assembled to fight a
fo rest fir e it is necessary to remember that all have their limitations. Adverse
weather factors and the condition of the fuel may play an important part in the
resistance to control, but constant vigilance is necessary to hold its use to the
degree consistent with needs and good sound economy.
The use of mechanized equipment in control-line construction has today ad
vanced to a stage where a selection and application is of m ajor importance.
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Equipment is developed with a specific purpose but innovations are made to
satisfy individual peculiarities and desires. People in certain areas p refer the
craw ler type tractors, others p refer the wheel type, Some want a plow that is
pulled, others one to push. Some p refer few er but heavy tractors with the
dozer blade, but then again they disagree whether it should be straight or at
an angle or of the V type. And then, of course, some still prefer water. Now
with these preferences we have about covered the field but the problem is not
yet solved. Many factors may change plans and designs and all must be con
sidered in it selection. Such factors are:
1.
2.
3. ,
4.
5.

What does it cost?
Is it universal?
Plow does it react in different types of soil & fuel?
What is the estimated tra vel time necessary in problem
areas ?
Is it safe ?

Somewhere down the line we must get together on basic standards of equip
ment fo r suppression use. Manufacturers have become interested in our problem
and have recently taken a heavy load and expense off our backs in its development,
but only recently we received communications from one company advising us that
they w ere being forced to get out of the plow business because to satisfy individu
al desires was impossible and the volume of business did not perm it excessive
expenditures fo r development.
I have not covered the minute details of suppression. The principles are
elem entary and all of you are fam iliar with them. The development of the man
power organization and proper equipment for suppression, however, has been
covered, which I believe to be of m ajor importance today.
F rom an administrative point of view
velopment it is necessary to give the best
within the lim its of good sound economy.
be balanced because one without the other

it must be recognized that in this de
service by covering the greatest area
Manpower and equpment must, therefore,
is of little benefit.

I w ill now b riefly summarize: Our personnel have been stabilized by plac
ing them on an annual basis rather than part-tim e seasonal basis. Frequent
training sessions are given to attain greater efficiency, thus we aim to maintain
a trained force. Strict duty hours have been worked out based on the current
day's burning index so as to have them available when needed.
We as a state organization accept as our responsibility full detection s e r 
vice. Communication service is also la rg ely a state responsibility.
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Actual fir e suppression is a partial responsibility beyond the point of
basic protection. The direct method of attack was tried but failed - adverse
weather factors w ere an influence on its use. Too much rain and the water
units would stick. D ry years and water was not available. Therefore, the
conversion to plow equipment was made and the indirect method by fire -lin e
construction was used and it remains our basic method of fighting fir e today.
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DISCUSSION

Q. (Townsend); " What do you mean by the basic standard of protection on a
state-wide basis ?"
A.

(Valentine): "B asic protection is that which is necessary to take care of
a normal fir e condition, usually considered as a class -3 day. But when
the saturation point of manpower and equipment is reached we expect
landowners to come to our assistance, even if that point is reached on a
class-3 day. "
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PR IV A T E INDUSTRY ATTAC KS THE FIRE PROBLEM

John Tyler
International Paper Company
Canton, Mississippi
In Central Mississippi some industrial and private land owners are
solving their forest fire problems with their own fire organizations which
combined stretch across 14 counties and are very loosely connected by
radio systems all operating on the same forestry industrial frequency.
These fir e organizations were developed in some cases because there was no
organized fir e protection in the areas involved. But they were developed in
all cases because forest land values have risen so drastically during the past
few years. No longer are these owners able to afford a large annual burn.
In this area of timber shortage and high stumpage prices tree growing has
become not only profitable, but necessary.
The fir s t organized fir e fighting group in the Central M ississippi area
had its beginning in 1942. This was the Central F ire Control Association, a
non-profit cooperative founded by a lumber company and a large number of

65

sm all land owners. It began operations with three fir e towers, one a wooden
cab on top of a creosoted pole, another a wooden cab on a 50' tripod of three
treated poles, and the other, a wooden cab built in the top of a large lo b lo lly
pine. These three towers were connected by telephone to a. dispatching center
which was a borrowed room in a railroad depot. There w ere six fir e crews
equipped with flaps, rakes, and back pumps. F o r transportation they used
their own atitos and pickups which generally were of very ancient vintage.
These crews with their hand tools were often dispatched to a fir e in the
middle of a day and not seen again until late that night. Surprisingly enough
they did manage to save a large amount of land from burning.
Today, this association's members have ten tractors and plows, four steel
and two wooden towers, a complete radio system with nine base stations and
twenty-eight mobile units, and it owns a Beechcraft Bonanza airplane which
heads up the fir e control operations.
Other fire control organizations in the area are: The Flintkote Company
at Meridian which has several tractors and plows and its own radio system,
The D. L . F a ir Lumber Company at Lou isville, and closely allied with it is
C. A. Barge of Mpcon. Both of these large landowners have fir e towers, tra c 
tors, and plows, and radio equipment. Mr. Birney Imes, Jr. of Columbus has
his tractors, plows, and radio system. A. DeWeese Lumber Company at P h ila 
delphia and International Paper Company at Canton are supplying crew s, tractors,
plows, and radios to the Central F ir e Control Association. Gaylord Container
Corporation in Simpson County is using radio equipment'belonging to this F ir e
Control group.
Ten of the counties in this central M ississippi area are now under the p ro
tection of the M ississippi F o res try Commission. Its entry into this locality
was greatly welcomed by all the timberland owners. In areas where they a l
ready had their own fir e protection, they quickly joined forces with the state
crews and continued their battle against the flam es. In other areas the building
of a state fir e organization gave many of them new interest and they purchased
equipment of their own and hired crews to supplement those of the state's.
A ll of the private land owners appreciate the excellent work that the state
fir e crews are doing, but know that the budget which is set up for th e-F orestry
Commission is much too small in many cases to allow the operation of a fir e
organization large enough to keep the annual fir e losses down to a le v e l where
tim ber can be profitably grown. Th erefore, they are continuing to maintain
their own fir e control groups to augment the state's, and probably in the future,
if Tim ber values and demand continue to rise, w ill develop their own still m ore.
A t the present time, these people are spending from ten cents to fo rty cents
per acre per year to maintain these fir e control systems considered necessary
to provide adequate protection.
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In many instances, members of these systems spend much time and effort
informing the general public of the necessity of preventing wild fire s and growing tim ber. They show sound movies and make talks to student groups at rural
schools. They also sponsor essay contests in these same schools. Night pic
ture show programs are held for adults, both colored and white, through the
cooperation of school principals and superintendents, Exhibits are placed at
county fa irs , and local agricultural agents are encouraged and assisted in the
promoting of fo re stry field days.
Alm ost all of the industrial land owners have completely mechanized fire
fighting groups, aided when necessary by emergency standby crews with hand
tool's. The tractor units used are O liver r£G 42's or OC3's, John Deere Model
40's, O liver OC6's, Caterpillar D2's, and O liver BDH's. The plows used with
these tractors are Ranger Pal, Rome, Sieco, or Mathis. I believe that the best
plow -tractor combination is the OC6 with a hydraulically operated Sieco plow.
This tractor has the drawbar horsepower/ of a Cat D2 but weighs and costs
much less and can be transported easily on a one and a half or two ton Chevrolet
or F ord truck. It does have its drawbacks however, as it lacks sturdiness and
at present tim e uses narrow track shoes; but where fir e control is the prim ary
consideration fo r the equipment, it is a very effective and efficient unit to oper
ate.
The hydraulically operated Mathis plows construct the finest fir e lines
through the roughest brush, and it is practically impossible to tear them apart;
however, these plows are extrem ely heavy and require special truck equipment
or truck and tra ile r equipment for transportation. A lso, after fin ally reaching
a fir e , they construct their superior lines at a ve ry slow speed. International
Paper Company has replaced its Mathis plows in the Central M ississippi area
with either Romes or Siecos, hydraulically operated. True, the large tractors
can pull these plows apart, but their m obility and speed of line construction out
weighs this disadvantage,
The Central F ire Control Association operates one truck and tractor unit
fo r ev ery 20, 000 acres of timberland which it has under protection. This small
acres-to-u nit ratio is a great advantage in intensive fir e control and is aided
v e ry m aterially by the presence of state owned units in some of Central F ir e
Control's counties.
Much emphasis is placed on the early detection and quick suppression of all
fir e s by highly mobile and fast-plowing tractor units. The Association's plane
in cooperation with the towers acts as a detection and operations center. It
dispatches the fir e control units according to the requirements of each blaze,
always, if possible, trying to have sufficient units on a fire to lite ra lly smother
it and then to be able to report back by radio in a few mimites ready fo r the
next smoke. Tractors are not tied up for hours on fire s , and crew m orale r e 
mains at high levels during periods of numerous fire occurrence by this system
of quick concentration and dispersion of the highly mobile truck-tractor units.
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In many cases fire s are detected in rela tively inaccessable areas or m
areas of low flam ability. If these are small and easily controlled, the standby
crews with their hand tools are dispatched to handle them in order not need
lessly to tie up important tractors and plows. During the extrem ely dry spells
of the past few fa lls, it was found necessary to patrol controlled fire s for periods
of 8 to 12 hours to insure that they w ere dead out. This was most easily done
by placing three to four extra m en on each fir e truck. A fter a fir e was control
led, one or m ore men would be left by the controlling unit to patrol the lines.
This unit would then be fre e to handle the next fire and the patrolling men would
be picked up at night after the fir e burning index had dropped.
This fir e control association operates night and day during all periods of fir e
danger and has produced excellent results with its fast moving and hard hitting
units. The fir e losses are now w ell within an allowable economic percentage,
and the average size fir e suppressed on protected ls.nd last year was 3. 83 acres.
It is hoped that in the not too distant future the educational campaigns, the
good examples of the large industrial land owners, and their increasing needs
for tim ber w ill encourage the small landowners and individual citizens to cease
their destructive and disastrous burning of the timberlands.
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PLUGGING THE LOOPHOLES

R. W. McDermid, Associate P rofessor
School of F orestry, Louisiana State University
Baton Rouge, Louisiana

is,
the
the
low

I should like to begin my talk by reminding you of a childhood story which
I am sure, fam iliar to all of you. It is the story of the little Dutch boy and
leak in the dyke. You remember that this small boy lived in a town near
Zuyder Zee. As is the case in much of that country, his village was be
sea lev el and the waters were held back by a levee or dyke.

As I recall the story, the lad was walking with a friend in a remote area
one day when he spied a trickle of water coming from the dylce. Of course,
all Dutch children knew what would happen if the dykes were breached- they
and their homes would disappear beneath the waters of the Zuyder Zee. The
boy tried to find something to plug the leak but could find nothing. And as he
watched the trickle became stronger. Then with the wisdom with which some
are endowed, the realization came to him that this was his responsibility.
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A t once he plunged his hand into the breach, plugging the hole- He told his
little friend to run fo r help while he kept back the waters, and he was still
there doing his job when help came hours later. My version has a Hollywood
ending- And so the dyke was repaired, Holland was saved and the country
had a new hero. But fir s t of all, the hole had ito be found and plugged. (Now
let's see if we can find any holes so we can all be heroes. )
I am sure you are aware that there is only time to speak in general term s.
In most states, as everyone knows, the state forest service is charged with
the task of coping with the problem of forest fire s in all phases of work from
detection to law enforcement. The capabilities of these state agencies va ry usually with the size of their budgets. I think we are in agreement that all are
doing an excellent job-within their unfortunate limitations of men and equipment.
(We pray fo r them on dry, windy nights and ask -that they have no fire s ).
Most private landowners don't want to fight fire s . The vast m ajority of
them are interested prim arily in production in one form or another r- sdwlogs,
pulpwood, etc. They are w illing, therefore, to pay several cents per acre
fo r the state to take over the job of protecting their woodlands in order that
their own fo re stry organizations may spend their time in the more productive
duties of timber management, raw m aterials' procurement, and the like. But
in spite of their contributions to the state fo re stry budget, many of the m ore
progressive companies have found that this is not all they must do to insure
favorable fir e experience. They have discovered that they must contribute far
m ore, in men and equipment, in time and thought. One company o fficia l in ter
viewed recently indicated that his company's crews had fought 133 fir e s since
January 1, or an average of 6 1/3 fire s per day, rain or shine. And his case
was not unique at all. Other private organizations may have done even m ore
than this.
F o re s try has come a long way in an approach to forest fir e control. We
have developed ground machines, adopted flying machines, evolved special
techniques to cope with special kinds of fire s , and in general have made much
progress. And yet we have fire s - lots of fire s - some big, some bad. In
spite of this cold, hard fact, progress is being made.
In a random sample of the recent experiences of three state organizations
in the South the fact is brought out that the size of the average fir e is d ecreas
ing steadily, with normal deviations which are due p rim a rily to rainfall d eficien 
cies or other extraordinary situations. But foresters are not satisfied, nor
should they be. There are still loopholes to be plugged, and sometimes the
holes appear to be la rg er than the restraining walls. During recent weeks
your speaker w rote to representative industrial and state people who are d irectly
connected with the wild fire problem. This question was asked of them, whether
they w ere state or industrial employees: "What are the most vexing problems in
the m atter of firefighting, as you deal with your co op era tors?" The answers
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which w ere received may be of interest to many of you.
anonymous (so that no heads w ill roll):

They are, of course,

I.
Lack of adequately trained personnel. (Why is it that everyone considers
him self to be an expert fire fig h te r? ) I remember once that B ill Kellogg and I
w ere presented with 60 men, the entire crew of an industrial plant, to suppress
a fir e of possibly 30 acres on their land. This plant shut down, and everyone
went to the fir e a few m iles away. We scared that fir e to death; we stumbled
over each other, spent most of our time following each other around the fire
line, and could have stamped it out with that many feet. But we fought it with
shovels and pine tops because the plant didn't own a single fir e rake. This
was a good sized band m ill = long established - paying fo r fir e protection. Not
long afterward the manager of this same plant w^as approached with the suggestion
that he release six men for two days to attend a training school in suppression
methods. His reaction was typical: "H ell, we know how to fight fir e , " and that
ended the conversation.
Here is a candid comment from a forester in one of the state organizations,
" If each landowner who has a crew or crews available would train a leader in the
techniques of fir e suppression, it would be extrem ely valuable. Many of them
send untrained assistants to the fir e s , which is worse than bad; many of the
owners . . supply large forces and expect us to use them efficiently when none
or only a few have had any training in control or fir e boss tactics. As a. result
such help is used inefficiently and might better be kept at home. In other words,
p rio r effective training on the part of company foresters would be extrem ely valu
able in the overa ll program. "
There w ere other sim ilar comments. Nor w ere the states without sin in
this respect. One company fo rester said this: "It may be if a more vigorous
training program w ere followed, the efficiency of the state's men could be im 
proved. " Another said, "The most acute problem I have with the State Organi
zation is that the fir e crewleaders frequently fa il to recognize a potentially large
fir e developing when they fir s t a rrive on a fire . A great many fire s do not come
under this category. A combination of fuel and tim ber types, and past and im 
mediate weather, set up the large fire . The problem might be stated - how do
we go about teaching these men to size up such a situation, or even more simply,
to think under such circumstances. "
No one likes to be rebuffed. And district foresters fo r the state are typical
of a ll of us. They have had the experience of trying to schedule cooperative
training meetings only to find that the cooperators are busy planting trees, or
scaling logs, or marking timber and cannot spare the time. Or, in some cases,
the cooperators have outright refused to attend because they feel that such m eet
ings have doubtful value. An examination of such a reaction discloses some
faulty reasoning, for on the one hand lack of training is deplored; on the other
hand its value is discounted. This much can be said: a training school should
train. The best possible specialists should be scheduled to lead the school.
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Training sessions should not be permitted to deteriorate into demonstrations
of how to use a rake or a flap, except in cases of extrem ely elementary pro
cedure fo r all new employees - be they federal, state or private.
There should be discussions of the behavior of fire s under differing con
ditions. There should be post mortems on past fire s to discover the pattern of
behavior of the fire s as w ell as that of the men and the machines. And there
should be careful examination of a host of hypothetical but typical situations to
decide the ideal methods of coping with them when they do occur. Above all,
it appears to the speaker, there should be at least one planning meeting a
year at which representatives of all cooperators and the state fire control «
chief or the state district fo rester together re-exam ine the entire fir e control
program for the state or district with which they are concerned, and reappraise
the relative m erits of this program. There should be varying strategies to cope with
normal, above, or below average overall fire seasons. At these meetings long
range forecasts fo r specific areas and periods should be considered And so fa r
as is possible, governing rules should be laid down. A t these meetings, too,
private owners should integrate their own men and equipment with the state's
plan - and tell honestly when and how they w ill swing into action, with specific
crews. There is much to be done in this way that w ill promote better under
standing and closer cooperation between the responsible heads of organizations.
2.
Type of personnel employed by the states. Without exception, every
industrial fo rester who replied to the poll recognized that the limitations of
the state organizations existed prim arily because of lack of available funds.
Alm ost without exception, the industrial foresters w ere in agreement that the
state organizations "w ere doing a good job, but. . . " And the "but" disclosed
dissatisfaction with state personnel. Now, I do not necessarily agree with all
of their criticism s but I do want to present some of them. They included the
following item s:
a.

Detection is la rgely confined to "re g u la r" hours regardless
of conditions. (By this is meant after dark the difficulty of get
ting tower men back on the towers. ) The same can be said of
suppression crews. This reflects the attitude of supervisory
personnel.

b.

Lack of interest in their work. This criticism is levelled
p rim a rily at part-tim e employees, and the following state
ment was made by one man: "Many of them become our
w orst woods burners when discharged or laid off fo r any
reason. "

c.

Tendency on the part of some state crews to stand back and
let company crews fight fire s.

d.

Use of other than forester-p ilots in state a ircraft - results
in less than satisfactory use of the aircraft.
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These are a few, The list could be longer, but the pattern should by now
be clear to you. We get what we pay for. There are no bargains in forest fir e
control although we have been shopping for them for years - Lack of funds has
tied the hands of the state forest services both as to men and machines.
The average wage for sTroke chasers has increased in recent years (else
some of them would long since have starved to death. ) In 1940, for example,
the wage of a state fir e fighter in Louisiana was $28. 00 per month. Current
ly it ranges from $100 to $120 per month, depending on seniority. Is it not
perhaps true, however, that the wage was marginal to begin with, and is still
m arginal? It takes twice as much money to hire a sorry person today as it
did to hire the same type of person ten years ago. If better men are the answer,
then higher salaries must be offered to attract them, and keep them. Again, if
m ore is paid, more can be expected. What can be done about tired old men? In
one state the average age of state fire fighters is 56 years. How long w ill they
last? I don't know, nor can I answer this question. But this knotty problem of
increasing average age must be solved.
Now before we get off the subject, lets say a word or two about the type
of personnel employed by the companies:
a.

They are not always expert fir e fighters.

b.

They do not - usually - fight as many fire s as the state crews
in the area and therefore they should be fresher - but results
don't always show it.

c.

They seldom assist unless fires are on or are threatening their
own lands, even though the rest of the area is burning up.

d.

They have been known to be arrogant. The "Stand aside, this is
my land, I 'l l handle this, " attitude is not entirely unknown in
the South.

Now at the risk of uttering heresy, I would offer this thought. Fifteen years
ago we w ere dealing with five to tv/enty-five dollar per acre land values. Landowner contributions were 2 or 3 cents per acre. Today the price of timberland
is two to four times as high. And the landowner contribution? 2 or 3 cents per acre.
Yes, the companies are fighting far more fires now than previously, and have
spent thousands of dollars on equipment. But I submit that here is a fact that
must be reckoned with. As your homes have increased in value you have co ver
ed them with additional insurance. Is there a sim ilarity here? Or doesn't
inflation apply to this job? Certainly if we pay more we can expect and demand
better results.
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3.
Leadership on fires. There is some justifiable criticism
on fire s which cannot be suppressed by a single crew. In such cases,
boss must be prepared to act responsibly as a supervisor rather than
efforts bog down as a member of a fir e fighting crew. This criticism
be confined to state personnel. It may apply with equal vigor to other
tions.

of crew leaders
the fir e
have his
need not
organiza

As one man put it, "the large fire s are the 'ones that got away', and they
got away often because of a lack of additional equipment as a result of slow de
cisions on the part of supervisory personnel. There is a time of decision when
the man in charge on the ground must call for additional equipment or decide
to work with what he has. This moment may occur at the time of a rriva l on
the fir e or it may come later when knowledge of the fir e 's potential has been
gained. A t times this decision is lacking, is bad, or is too late.. I am a strong
advocate of getting there ' firstest with the mostest'
Now I sympathize heartily with the man who made this comment, and I know
what he meant. But all of us rea lize that sound tactics do not always include
building up strength in the center and leaving the flanks exposed. Other areas
must also be protected and serious limitations in equipment render it im pos
sible to reinforce crews in many cases. I contend with him, however, that
reinforcements should be requested at the earliest possible moment by the fir e
boss, recognizing that the final decision must rest with the dispatcher or his
superior, if he is available.
There are so many charges and counter charges hurled in this matter 6f
leadership on fires that it is obvious that here is a sore point. Who is fir e boss?
The state crew leader doesn't want to offend Ms cooperator, especially when
that company's crew a rrives in the nick of time on a hot fir e - or gets there
ahead of the state crew. And so we have two fir e bosses - one state man, one
company man = perhaps on different sectors of the fir e g and sometimes not in
communication with each other. Quite often things go right, but sometimes
they don't, as when a state man says, "I want to drop back a quarter m ile and
backfire" and a company man says, "No, w e've got a fine young plantation in
the way - le t's fight it direct. " So the wild fire ends up a half-m ile longer and
wider.
There is so much difference, so much pussyfooting around this point, that
it would appear that we have uncovered another basic problem. Can't we agree
in advance? Yes, I think we can, but fir s t of all there must be mutual con
fidence. Each must respect the judgment and ability of the other. Is there
suspicion and distrust of the capabilities of the other agency? If so, why has
it developed? Perhaps because our only contact with the agency occurs at
tim es when fire s are bad and tem pers are thin = when there is an inclination
to sweep aside excuses and concentrate on results. Perhaps there should be
other m ore frequent points of contact.
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Is there a possible solution to this problem? Here is one approach to con
sider: "The problem of cooperation between state fire control and private landowners is one which has to be resolved on a personal basis. The cooperating
parties work best if they are personal friends and one of the best ways to ac
complish this is through mutual undertakings, such as meeting together in one
of the Society of Am erican F o res te rs ' groups, or working together in the
same church or civic club . . . you can't work w ell with someone you don't
know personally and each party must try to go more than half of the way in co
operation.
Much of the friction which develops is the result of misunderstanding
of what each agency can do, and lack of knowledge of the day-to-day problems of
the agency. F or example, if fund exhaustion is imminent and the state is going
to have to curtail some services, this fact should be discussed frankly with the
cooperators in order that they may understand the situation and take whatever
steps they fe e l necessary. The same should be true of breakdowns in equipment.
Often, a breakdown of a state tractor can be off set by the loan of a company
tractor. The same is true of aircraft. And here again, close cooperation on
techniques and training may be the answer, for if success is to be achieved, it
w ill come from careful planning rather than from haphazard, spur-of-the-moment
decisions.
4.
Where to start work on a going fire . This would appear to be so elemen
ta ry as to not require comment. Here is a diagram of a fire and and adjoining road.
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How often does a fir e crew drive up to a fire like this and begin plowing
at once, while the head of the fir e goes unchecked on its m erry way across the
countryside. Did you ever chase one like that? How much more acreage did
it cost you? H ere we are faced with the decision of here and now - the impa
tience to start right in, instead of walking the tractor through the burn to the
head of the fir e before starting to work. It is, in the final analysis, a separation
of the professionals from the amateurs. And this is a general statement, for
on some small fire s with poorly defined heads, it is a matter of indifference as
to where the suppression begins. But there are times when this decision is one
of supreme importance.
5. How to fight large fire s. At times the situation becomes explosive (as
so ably pointed out by George Byram). Crown fire s and fire s coming out of a
bottom on a wide front can severely burn thousands of acres of pine lands before
they can be suppressed.
This of course, opens up an entirely new and perhaps different phase of
fir e suppression activities. I refer to the problem of ha-rdwood fir e suppression.
It calls fo r heavier equipment, more men to patrol the hot line after the spread
has been stopped and so many specialized techniques that its discussion had best
be postponed to another time. Suffice it to say that the entire field of hardwood
fir e control should be carefully reviewed by all of the parties concerned with
it, and careful plans made as to what w ill be done. The whole subject is one in
need of intensive research and study by federal, state, and private organizations.
6. The continuing acrimonious discussion of a irc ra ft as compared to fir e towers is ample proof that here, too, is an acute problem. To cite just one
facet of the problem, for example, one forester says, "Discharge all except
fo re ster-p ilo ts" and gives extrem ely good reasons why this should be done.
On the other hand, another forester says, "F o rester-p ilo ts cost too much. "
Specific investigative research of this problem might detail the costs and r e 
lative efficiency of the two classes of pilots.
7. Is it possible to work out a basis for fighting fire s as they are found
with tem porary disregard of property lines? To pose an extreme example,
imagine two companies with firefighting crews available. Company A has its
crew working in the north end of the district and Company B has its crew w ork
ing in the south end. F ire s break out simultaneously in both ends of the district,
but the north fir e is on B Company's land and the south fir e is on A Company's
land. So each crew travels forty-th ree m iles and extinguishes its own fir e
two hours later.
Could there be a central clearing agency which w ill reduce this absurd
situation to a minimum? It would appear thatan exchange of suppression costs
here would be the answer. But here again, mutual confidence must be fostered.
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Well, this recital of our shortcomings might continue indefinitely. But I
should like to close by directing your attention to a m ere mention of the following
points:
(1)

There is an urgent need for frank discussions of common problems.

(2)

Close cooperation between all agencies involved in fir e control is
im perative.

(3)

There should be annual training schools for state and industrial
employees - with the U. S. F. S. too if they are also in the area.

(4)

There must be complete understanding of where, how, 3.nd when
fire s w ill be fought. In other words*
a.
b.

c.

There is a need for adequate scheduling of men and
equipment by mutual agreement.
There should be a consistent and common policy on
when fire s w ill be fought - (all night? - or quit at
sundown ?)
There should be a common agreement as to what
constitutes adequate mopping up of a fire . (Or haven't
you ever had to go back to the fire you extinguished
the day before and do it all over again. )

And finally, there must be evangelism on the part of a ll concerned. F o re s t
ers do not have to convince other foresters of the importance of this work. Their
job is to convince industrial management of this fact. These men are w ell aware
of the importance of Douglas fir encroachment on the Southern pine market, or
the increased costs resulting from a faulty cook of sulfate pulp. They must be
come just as much concerned with the fire problem, for they can do far m ore to
put pressure on the officials of unprogressive, uncooperative companies than
most fo resters can. And if they can be convinced that another company is not
doing its share or is getting a fre e ride, they w ill exert the pressure.
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LONGLEAF LED THE WAY

David Bruce
Southern F orest Experiment Station
F orest Service, U. S. Department of Agriculture
New Orleans, Louisiana
Few living things owe their existence to forest fire s . The Low er Coastal
Plain of southeastern United States once had some 60 m illion acres of longleaf
pine forests which were perpetuated by frequent fire s. Today we cannot assay
accurately the frequency of fire s caused by lightning, and later by Indians.
However, we know that in Colonial days the custom of woods burning, to im 
prove spring grazing and to clear the woods of brush and varmints, became
accepted as good husbandry. But we cannot tell with any certainty how often
fir e s burned the piney woods even a century ago. Few would dispute the e v i
dence that indicates there w ere frequent fire s in the longleaf forests for thou
sands of years, and that, even today, this region has more wild fire s than any
area of like size in the United States.
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If we consider some of the relations between the virgin stands of longleaf
pine and frequent forest fir e s s we can see why it was in the longleaf pine type
that fire was firs t used in forest management in the United States. There are
three principal things to discuss in this relationship: the soils that underlaid
the forests, the fuels in the virgin stands, and the fire resistance of the species.
The soils are part of the Low er Coastal Plain formation. They are sedi
mentary soils deposited mainly by the ocean during recent "geologic time. They
are generally sandy and low in fe rtility, and have gentle to rolling topography.
In humid subtropical climates soils are seldom enriched much by incorporated
organic m aterial, and burning does little more than hasten the normal oxidation
of litte r by decay.
The fuels in frequently burned upland virgin stands appear to have been main
ly.grass and pine needless little brush was present. These lowlying fuels, to
gether with the high crown level of the virgin forest, probably made the typical
fir e a rela tively light surface fire. The frequency of these light burns apparently
prevented invasion of the upland by brush, hardwoods, or other pine,- and probably
killed quite a few young longleaf. Had fire s occurred less frequently, heavier fuels
and brush might have made it possible for fire s to damage the stands severely.
The bark of yellow pines is generally thicker than that' of other pines, and
longleaf develops its thick bark early in life. This endows it with a greater fir e
resistance than most other trees,
Longleaf is further favored by its seedling growth habit. F ire s generate
their maximum heat at or slightly above the upper surface of the principal fuel.
In grass fire s this is w ell above the buds of grass-stage longleaf seedlings.
During most of the grass stage, which m a y ja st 2 to 5 years, few healthy seed
lings are killed by fire . A t the end of the grass stage, having developed exten
sive root .systems, healthy longleaf seedlings grow rapidly, taking only about 2
years to reach a height where their buds are above the main heat mf most surface
fires,
Combining the three: soils, fuels, and fir® resistance, we begin to get the
background, The frequent fire s did not change the soil enough to make tree growth
impossible. Highly damaging fire s did not occur in the light fuels. And finally,
the most fir e resistant species present was longleaf pine. The result was alm ost
pure virgin stands of longleaf pine on the uplands.
Between 1900 and 1930 most of the virgin stands of longleaf pine w ere logged.
Since 1930 part of the land has regenerated to longleaf, part to other tree species,
and part is still open grassland, It is in the 15 to 20 m illion acres that is still
classed as longleaf type that silvicultural use of fir e was developed in the United
States,
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B efore considering this development, a little more history may be interest
ing. The early observations on fires in the piney woods were mostly casual notes
(made by tra ve llers) on frequency of fire and lack of under story brush. In the
early days of the rapid exploitation of the southern pine forests (1907 to 1914)
several brand new professional foresters wrote articles * that pointed out that
fir e was beneficial in longleaf regeneration to prepare seedbeds, to kill com 
peting trees and shrubs, and to prevent hazardous accumulations of fuel.
One fact, not reported in any of these articles, is the importance of the
brown spot needle blight in longleaf regeneration. Brown spot escaped notice
as a serious pest until about 1921. Probably the reason is that the frequent
fir e s and the widely scattered areas of longleaf regeneration, had kept the di
sease from building up to epidemic proportions. A fter sizable areas of the virgin
fo re st w ere cutover, and after fire protection was successful on some of these
areas, the disease began to advertise itself as the second most serious obstacle
to longleaf regeneration. W e'll have to leave the hogs in fir s t place.
In the South, in the period 1915 to 1925, as the virgin forest disappeared,
there w ere increasing efforts to protect forest land against w ildfire. Untimely
w ild fires w ill destroy even longleaf stands, and until fir e is brought under control
pi aimed fo rest management is impossible. In 1915 two southern states (Virginia
and North Carolina) received cooperative contributions fo r fir e protection under
the Weeks A ct and a headquarters for the Eastern National Forests was set up.
In 1924 and 1925 the Clarke-M cNary Act was passed. This was the beginning of
the expansion of effective fire control organizations in tne South. In this 10 year
period, no fo rester published a kind word about use of fire . It was quite under
standable that organizations concerned p rim arily with fir e suppression would
make no public utterances concerning possible benefits from fire , until these
w ere proven beyond all reasonable doubt.
Then, in 1926 H. H. Chapman's Yale School of F orestry Bulletin 16, "F a c 
tors Determining Natural Reproduction of Longleaf Fine. . . " brought to the
attention of Am erican foresters the possible benefits to be derived from the use
of fir e in longleaf pine forests. This bulletin not only pointed out the need for
seedbed preparation, and control of hardwoods and other pines on areas dedicated
to growing longleaf, but also described the harmful effects of brown spot and
suggested the use of fire to control the disease.
Chapman's publication did not settle the matter. About 5 years later there
was quite a controversy in the South concerning use of fir e versus fir e exclusion.

1 R. C. Bryant, P. L. Buttrick, H. H. Chapman, R. M. Harper, and
Max Rothkugel.
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A t that tim e, in the ea rly thirties, in several parts of the longleaf territo ry , ex
periments w ere started which have given us many of the facets and much of the
experience which today are the basis of use of fire in longleaf management.
During the early thirties there also were several highly destructive fire s in
young second-growth pine forests, from which fir e had been excluded fo r many
years, These conflagrations led some foresters and forest landowners to the
use of controlled fire to reduce hazardous fuels. The use of fir e fo r such
silvicultural purposes as seedbed preparation, disease control, and reduction
of competition was developed at about the same time as the use of fir e to reduce
fuel hazards. A fter about 8 years of large scale experiments and tests a policy
permitting prescribed burning on the National Forests under certain specified
conditions was adopted by the U. S. F orest Service in 1943.
It is apparent that a burn planned prim arily fo r one purpose w ill often a c
complish two or m ore objectives. F or example, in a fir e prescribed fo r seed
bed preparation, the chief object is to reduce a heavy grass rough and allow
the large persistent-winged longleaf seed to reach m ineral soil. But the fir e
w ill also; (1) clean up brown spot infections on scattered longleaf seedlings in
the area, and thus reduce the infection hazard for the new seedling crop, (2)
kill back competing grass and brush, (3) reduce the intensity of w ild fire on the
area fo r a year or so, and (4) provide some readily accessible green grass fo r
cattle grazing in the spring after burning.
Studying the reasons fo r the failure of longleaf to regenerate on over half o f
its original range, fo resters have found that natural regeneration of longleaf pine
is extrem ely uncertain without seedbed preparation and brown spot control. The
factors that made it possible fo r fir e to perpetuate a virgin stand of pure longleaf
- f i r e resistance of the species, fuel types, and so ils--a lso make it easy to use
fir e in cutover longleaf areas. Seedbeds can be prepared better by scarifying,
disking, or scalping^ and brown spot can be controlled m ore effectively by spray
ing, but these improved and mechanized silvicultural treatments cost too much.
F ir e remains the most economical means of seedbed preparation and disease
control for longleaf pine.
The use of fir e in the management of other southern pines, which w ill be
discussed later this morning, has different prim ary purposes than those I have
mentioned for longleaf, A lso, the other pines are not quite so fir e resistant
as longleaf, although compared to many northern conifers they are pure as
bestos. The soil of the lob lolly-sh ortleaf country tends to be heavier, m ore
ea sily compacted when exposed to rain. Much of it is also tipped up on edge
a little m ore, so that it is m ore susceptible to accelerated erosion and back
fir e s are harder to control than in the flat lands. Finally, the fuels in shortstraw
fo re s ts d iffer from those in longstraw forests. Part of this difference is due to a
somewhat low er frequency of fir e , which together with the better soils have de
veloped heavier brush patches. Some of these patches w ill refuse to burn under
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some conditions, but with slightly different conditions w ill fla re up like f i r e 
works. A lso the shorter, finer pine needles develop a thinner little layer.
While there is usually enough litter or grass in most longleaf stands to supoort
a clean burning backfire, it is often difficult to burn against the wind in lobIbbloliy and shortleaf stands.
AH these things— purposes, fire resistance of the species, soils, and
fuels--com bine to make it a much more difficult job to use fire successfully
in the loblolly-shortleaf forests. However, the current development of the
use of fir e fo r forest management in this type would have been much slower,
had not longleaf led the way.
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DISCUSSION

Qo (Lew is); "When height growth starts and the longleaf seedlings are 12 to
24 inches high but there is need to burn again for brownspot control, how
can we do it? That is exactly the height where the heat is most intense. "
A.

(Bruce); " If the seedlings that high are not partly defoliated, they are r e 
la tively fir e resistant. It's those browned by disease that are readily
killed when •a foot or two talk If those that start early are good and
green, they w ill come through. "

Q.

(Connaughton): "A r e you saying that if you've got clean seedlings that
it's safe to burn regardless of what height they a r e ? "

A.

(Bruce): " If there is brown spot in the area and the la rg e r seedlings are
clean, then you are pretty safe. "

Q.

(Connaughton): "The question is often asked what about the effects of the
fir e upon the soil. We have here the man wo did the work on that.
Frank Heyward, w ill you summarize what you found?"

Comment (Heyward): "Soils from burned areas had higher pH, m ore rep lace
able calcium and magnesium, higher loss on ignition, and more total
nitrogen. Soils from unburned areas had low er volume weight, w ere m ore
porous, more penetrable, and had higher field moisture.
"In greenhouse experiments in which physical differences in soils w ere
controlled, i. e. , only chemical differences operative, slash pine seed
lings were taller and heavier by both green and dry weight when grown
in soils from burned areas. When both chemical and physical d iffe r 
ences w ere operative, seedlings grew taller and heavier in soils from
unburned a r e a s ."
Q.

(Connaughton): " I understand there has been a little prescribed burning
in bottomland hardwoods, done by Roy Morgan. How about describing
it to us, R o y ? "

A.

(Morgan): "Our program in burning was planting-site preparation and
destruction of undesirable species, m ostly overcup oak, w illow oak, and
bitter pecan. The area floods annually to a depth of v£Q or 30 feet and
stays flooded fo r three months, ruining the oaks. We machined part of
the area to knock down the sm all undesirable growth and set it a fire . We
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got a good clean burn, day or night. Wind direction didn't matter and
neither did temperature. We got scorched earth where it had been
machine treated and a good clean burn on the untreated portions. There
was also a good kill on the overcup and willow oaks up to 4 or 5 inches
at the ground line. The overcup oak areas burned much better than the
w illow oak areas because the willow oak leaves lay flat on the ground
and didn't burn well, whereas the overcup leaves curled up and we got
a good hot fire .

85

THE USE OF FIRE: IN THE MANAGEM ENT OF SH O R TLE A F -LO B LO LLY
HARDWOOD T Y P E ON THE TEXAS N ATIO N A L FORESTS

Paul Y. Vincent
Texas National Forests
F orest Service, U. S. Department of Agriculture
Lufkin, Texas
The use of fir e in the control of hardwood brush is not a cu re-a ll, nor
is it an end in itself. It is simply another tool by which we are attempting
to facilitate the process of securing optimum reproduction and maintaining
maximum production of pine at the most economical cost on our fo re s t lands.
P rescrib ed burning in this sense is actually a phase of tim ber stand im prove
ment work. As such its use is directly related to and p rim a rily controlled by
the kind of silvicultural practices used in the management of the forest; i. e. ,
even-aged or uneven-aged management.
P rescrib ed burning or fir e has little or no place in an uneven-aged manage
ment system, except possibly in extreme situations where, after a thorough
study of an area, it is determined that several years of reproduction can and
should be sacrificed to gain initial control of a c ritic a l hardwood brush problem.
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O n th e o th e r hand, prescribed burning or fire can be used as a part of even-aged
imanagement practices,
The use of fir e as a silvicultural tool is always fraught with an element of
danger. Th erefore, fir e should only be used on a prescribed basis to accom 
plish specific objectives subject to conditions and situations when the risk of
damage can be held to a reasonable minimum.
techniques of prescribed burning are as yet an art rather than a science.
They can best be learned through experience and actual practice under trained
men. The following statement keynotes the successful and effective use of fir e as
a tool of management:
"No prescribed burning should be undertaken except that which
follow s a systematic pre-arranged written plan based on detailed and
adequate prescription on a given area to accomplish a definite purpose
or purposes which can be perform ed under such conditions and in such
maimer as to assure reasonable success of purpose with the least prac
ticable damage resulting, and under which fir e can be controlled to a
given intensity and behavior, and confined to the specific area planned
fo r treatment. "
The fir s t step then is the preparation of a written burning plan or prescription
by a fo re s te r trained and experienced in prescribed burning. The minimum fa c
tors which should be considered are as follows:

1.

Description of Burning Unit
Define and map burning unit or block on 2~4" scale map, showing
topographic features, particularly roads, creeks, fir e lines, and
areas to be cut out, if any.

2.

Purpose of Burn
Determ ine and indicate purpose or purposes of the burn; i. e. ,
a.
b.
c.
d.
e.

Control of undesirable hardwoods,
Seedbed preparation,
Rough reduction, or
Combination of these, or
Any other reasons.
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3.

Description of the Stand or Stands in the A rea
a.
b.
c.
d.
e.
f.

4.

O verstory, density, size .
Understory, density, size, composition.
Fuel, age of rough, type of litter.
Soil type and topography - slope.
Seed crop expected - when.
Other facts that w ill influence burning. (Scattered areas
of reproduction. )

Define Pre-burning Factors
a.

b.
c.
d.
e.
f.

Number of chains of exterior and interior lines to be plowed.
(These lines S'hould be shown by proper symbol on map
including roads or creeks that w ill serve as fir e lines. )
Crew size and man-days to plow and to burn.
Type of fir e to be used - head, strip, back, etc.
Wind direction, velocity, fuel moisture, and temperature
required fo r burning.
Tim e of plowing and burning - month or time of year.
Cost of plowing per acre plus cost of burning per acre equal
total cost per acre.

The above factors are a minimum for a prescription. In addition, such things
as distribution, age, and size of seedlings should be considered. Note areas of
heavy needle drape, wet fla ts ; aid other factors which w ill affect burning. Any
information that w ill affect your operation should be noted and included in the p re
scription and map.
Now that the prescription or plan is made, the next step is to get the job done.
The most difficult part of this is the recognition of the proper day, and then to get
the crews and equipment into action.
We have over the past six years gradually evolved certain .broad standards that
can be used as a guide in this work. While obviously conditions under which burn
ing can be successfully accomplished vary considerably, there is an indicated t
trend toward specific guides.
F o r example, the best range of conditions fo r burning during the winter
period; i. e. , after the fir s t fro s t and le a f-fa il till the greening-up stage in M arch,
is as follow s:
Fuel Moisture from 4-8 per cent - average 6 per cent.
Wind velocity from 3-8 m iles per hour - average 6 m iles.
Tem perature from 40-60 degrees with a maximum normal, of 70
degrees. This can, under certain stand and weather conditions and
season, be somewhat higher.
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Humidity and ground moisture are very important factors, but as
yet we have not established a measurement and range fo r these
factors.
Season is also a factor in burning, It is a recognized fact that late spring
and summer prescribed burns k ill more and larger hardwood, but at the same
tim e pine is more susceptible to kill, too. Summer fire s in certain even-aged
pole and sawtimber stands and under certain weather conditions may be used.
However, low ground moisture due to prolonged periods of drought influences
the susceptibility of pine to kill. Thus the tremendously increased risk, and the
corresponding difficulty of controlling the fire lim its its application in East Texas.
We have now covered b riefly the prescription and in general the conditions
under which successful burning can be accomplished. The next step is the actual
job of burning. To date our most successful burning technique in the shortleaf loblolly-hardwood brush type has been with the use of what we call "strip fir e " .
Actually, a m ore descriptive name might be "strip -h eadfire". Backfire does
not tra vel sufficiently fast, is usually too cool, and very erratic. The type of
fir e needed is one that w ill travel approximately 4 chains per hour, averaging
1-3 feet high and at an angle of 30-45 degrees. Even under the best of circum 
stances the headfire w ill also be erratic. There w ill be flare-ups in the needle
drape; the fir e w ill run faster in needles than in hardwood leaf litter; and it w ill
go out in spots. However, by firing in short progressive strips the headfire w ill
not get out of control, and the backfire w ill generally just creep back at the rate
of 1/4-1 chain per hour.
We plan on 200 acres per man-day fo r the actual burning. The usual burn
ing period is from about noon till 4-5 P. M, ; therefore, we use 1 man per 100
acres per 1/2 day. Two men are used on the plow crews and they w ill average
approxim ately 60=80 chains per hour,

To illustrate a m ore or less typical situation and procedure, let's assume
we have an area of 400=500 acres to be burned. The plan or prescription calls
fo r a set of conditions indicated within the range of conditions already outlined.
About 9 A. M. the ranger checks with the lookout as to his weather data. The
lookout indicates the fuel moisture is 13 per cent, the wind out of the north at
4 m iles, and the temperature 55 degrees. The long-range weather report indi
cated a norther was due on this day, so the ranger thinks it might be a suitable
day, based on past experience, with these forecasts and the conditions noted
at 9 A. M. He alerts an experienced 5-man crew to call him about 11:30 A. M.
A t 11:30 the ranger again checks with the lookout. The fuel moisture is now 8
per cent, the wind 6 m iles per hour, the temperature 50 degrees. The trained
and experienced crew is called and sent to the area. When they get there about
noon, they set a little backfire along the leeward line. It appears to burn
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satisfactorily. No. 1 crewman is then sent along the south plowed line to com 
plete the backfire and secure the line. When he gets to the end he retraces his
steps, checking the line and burning out spots with short headfires. The forem an
in the meantime checks with the lookout and finds that the fuel moisture is now
6 per cent, the wind still 6 m iles per hour, and the temperature 45 degrees.
Considering these conditions, the type of stands, and ground cover, based on
his experience he decides that he w ill "strip-fire** the area about 2 chains
apart. No, 2, No. 3, and No, 4 crewmen are placed two chains apart along
the west line woods road. No. 2 man starts his strip fire . A fte r he is in the
area about two chains, No. 3.man starts. By this time the No. 2 man is in the
area four chains, the No. 3 man two chains, and the No, 4 man starts his strip.
They continue across the area on these strips to the creek. Then when the last
man reaches the creek they repeat the process in reverse by continuing a series
of strips above the original lines of fire , L e tfs assume that the stands through
which the next series of strips are run have a considerable number of small sap
ling stands with needle drape. The forem an cuts the width of the strip to one
chain so the headfires w ill not build up, but on the return trip the stands are
again such that they can come back on a two-chain strip.
This example is to some extent an over-sim plification , but does indicate in
a general way the technique and procedure that has been fsuccessful in burning
under a va riety of ground, stand, and weather conditons on the Texas National
F orests on flat or v e ry gently rolling lands.
The technique of prescribed burning on rolling h illy lands with slopes rang
ing from 5-10 per cent is m ore complicated. Our experience in this type of burn
ing has been lim ited to a few hundred acres on an experim ental basis. The v a r i
ation in slope and fuel m oisture due to exposure is appreciable and these two
factors do affect fir e behavior. When conditions are satisfactory on the hills,
the lower slopes and drainage areas may be too damp to secure a successful
burn. If the fuel m oisture is satisfactory fo r burning in the drainages and low er
slopes, then the fuel m oisture on the hill top w ill be low er. It appears from our
lim ited experience that it may be necessary tinder these circumstances to burn
the upper slopes and hill tops when conditions are satisfactory, and then to burn
the lower slopes and drainage areas later when conditions-are right. This m ay
mean more plowed lines, m ore intensive planning, and clo ser control of the fir e
through shorter strip fir e s on the windward side of the slopes, and use of back
fir e on the leeward slopes. Any variation from the strip -firin g technique w ill
depend to some extent on the steepness of the slope. The controlling factor in
prescribed burning in h illy country is not the burning technique, but rather the
degree of erosion that m ay occur as a result of the rem oval of a high percentage
of the litter on the steeper slopes.
The fir s t prescribed burning experim ents in Texas w ere initiated in the
spring of 1948 in cooperation with the Stephen F . Austin Experiment Station.
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Some 480 acres w ere burned at a cost of $1. 16 per acre. We have continued
to extend and expand our experimentation and project burning these last six
years. This past winter, according to the best figures available now, we w ill
have burned some 30,000 acres of sh ortleaf-loblolly at an average cost of
25 cents per acre. In these six years we have burned and reburned about
70,000 acres - some of the areas two times and others three times. The
results on the ground are self-evident. We have made considerable progress
on the use of fir e , but realize there is still much to be learned; particularly
is there a need fo r information on the long-range effects of fire .
It is difficult to explain all the ramifications of this work, but if you are
interested we w ill be glad to show you the results on the ground.
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PRESCRIBED BURNING IN LO B L O L L Y PINE MANAGEMENT

R. J. Riebold
F orest Supervisor, South Carolina National F orests
F orest Service, U. S. Department of Agriculture
Columbia, S. C.
This discussion of the use of prescribed burning in lob lolly pine manage
ment must necessarily be based m ostly upon experience in the Francis Marion
National F orest in South Carolina. F or an adequate presentation, it is neces
sary to locate and describe the F orest and to rec a ll b rie fly the history of the
establishment, protection g.nd management.
The Francis Marion National F orest lies on three flat sandy coastal
plain terra ces, from the Inland Waterway to St. Stephen, about 40 m iles in
land (6). The coastal terraces affect the size and character of the stands.
The Pam lico terrace, on the coast, consists of narrow strips of sandy land
separated by narrow strips of swamp or bay, running parallel to the coast.
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The Talbot terrace, next inland, is characterized by broad flats, often in
adequately drained, and large round bays, sometimes covered with pond pine.
The Penholoway terrace, in the northwestern corner of the Forest, is higher
land, of better soil, and with few bays or swamps. The maximum elevation
is 78 feet. Of the 245, 000 acres of National Forest land, about 180, 000 acres
are pine, the rest is in hardwoods, bays, and the Santee Experimental Forest.
Of the 180, 000 acres of pine, about 76, 000 acres are longleaf type and 104, 000
acres are loblolly type. Sites for longleaf average 60 feet and for loblolly 75
feet.
Lumber companies assembled large tracts of timberland in this area about
1900. Turpentining and logging continued until about 1933, when the National
F o res t Purchase Unit was established. At that time there was, as a result of
annual fir e s , a cut over and not restocked area of about 100, 000 acres. There
was also an area not yet logged of about 50, 000 acres. There were other areas
of w ell reproduced stands of seedlings and saplings and of pole-size timber.
During the Thirties the United States acquired about 245, 000 acres. Protection
from fir e began about 1935. As one result, loblolly pine seedlings became
established on the 100, 000 acres of cut over land much of which had been lopglea f type. While no substantial and sustained reduction in the number of fires
has been made, protection, measured in area burned, has been effective and
this young crop has been grown.
By 1944, two other results of effective protection began to be ve ry evident.
One was the form ation of heavy fuel accumulations, not only in longleaf stands,
but in loblolly stands. Fuel reduction burns had been made in Florida and e ls e
where in longleaf and slash pine types as described by Bickford and Curry in
1943 (1 ), It was rela tively easy to duplicate such prescribed burning in the long
lea f pine stands of the Francis Marion. It was also easy to do prescribed burning
fo r brownspot control. The longleaf and loblolly types intermingle to such an
extent that, in burning longleaf stands, some loblolly stands were included. Ob
servations on the action of fir e in these stands were valuable when it became de
sirable to make fuel reduction burns in the loblolly type. It was apparent that the
greatest risk was the 100, 000 acres of young loblolly, which was about 10 years
old in 1945. In these dense young stands there was a ten year fuel accumulation,
much of it draped on dead limbs and hardwood underbrush to a height of 5 to 10
feet. Wild fire s in these stands had demonstrated how dangerous this fuel was
and how difficult fir e control could be. On this Forest, with man-caused fire s
occurring at the rate of about 40 per 100, 000 acres, it was considered advisable
to attempt to reduce this hazard by prescribed burning. This was accomplished
over a period of 7 or 8 years. Experience in older stands had been sufficient
to enable its being done without causing any m aterial damage. It is interesting,
perhaps, to note that the recommended age and height for the fir s t prescribed
burn in loblolly young growth in this area was stated in 1907 by Max Rothkugel,
a fo re s te r then employed by a lumber company (13). He said that the saplings
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should be about 8 years old or 12 to 15 feet tall. The pattern of prescribed
burning blocks for fuel reduction to break up the great stretches of heavy
rough and so reduce the likelihood of ve ry large fire s has been described by
A. W. Hartman ( 7). The frequency of prescribed burns for fuel reductions
seems to be a matter of location, circumstances, and opinion. Some fir e
control men on the Francis Marion are of the opinion that fuels should not be—
allowed to accumulate for m ore than three years in loblolly pine.
The second result of continuous fir e exclusion observed about 1944 was
the form ation of a heavy under story of hardwoods in the loblolly pine type. The
nature and effect of the hardwood understory w ere studied by L. E. Chaiken (2).
Chaiken pointed out that the hardwoods w ere of low value species and of poor
fo rm and wfere often shrubs. The principal detrimental effect was in preventing pine reproduction when it was wanted. Two main methods of hardwood
control are available. One method is to control the hardwood under sto ryiby
periodic treatments throughout the life of the pine stand so that the problem
is a less difficult or less expensive one at the time of r e generation^ F o r these
periodic treatments fir e had been suggested. These suggestions, arising from
research on the immediate area of the Francis Marion F o rest, confirm ed sug
gestions made by H. H. Chapman in 1942 for the loblolly pine area west of the
M ississippi (4, 5). Reduction of the hardwood understory had already been ob
served to have taken place as a result of the winter fir e s ,fo r fuel reduction. The
use of prescribed fir e fo r one purpose led naturally to the use fo r the other
and periodic control of hardwoods by fire s was adopted fo r the Francis Marion.
The frequency of prescribed burns fo r hardwood control is also variable.
Chaiken says, "Depending on the density of the overstory, site, and species, it
takes from 5 to 15 years fo r under story hardwoods ter reach maximum con troll
able s iz e "(2). Chaiken had established the factjthat winter iir e s killedJha_rd'®ppds
jip^to 1 to 2 inches d. b. h. It was observed that there w ere some areas on the
National F orest where most of the understory hardwoods w ere la rg e r than 1 to
2 inches and thus not controllable by winter fire s . (Accordingly, some tests
of summer burns fo r hardwood control w ere made in 1949 to 1951, which e s 
tablished the fact-'that it was possible to k ill la rg er hardwoods by summer fir e s
(8, 12). The other method of hardwood control is to perm it theh&rdw ood under sto ry to grow throughout the life of the. pine stand and to treat it only at the tim e
of regeneration. This m ayb e done by fir e s * by chemicals,' o r by mechanical
m eans^usFprior to or just after regeneration. This method was prescribed in
the management plans of 1954 fo r the Enoree and Long Cane working c irc les of
the Sumter National F orest in the piedmont of South Carolinja. The periodic
nsfi of p re srn b e d fir e was considered undesirable because of the possible effect
on the ea sily eroded clay soils of those units.
The use of prescribed burning fo r fuel reduction and hardwood control r e 
quired integration with the other fo re st management practices. '’F o res t manage
ment on the Francis Marion had begun in 1936 with the approval of a management
plan which provided fo r selective cutting on a 20-year cutting cycle. Growth
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was estimated from a stand projection table at 28 m illion feet and the
allowable cut was fixed at 9 m illion feet. It was estimated that the selective
cuts would rem ove 50 % of the stands being cut over. The initial period was
regarded as one of adjustment with emphasis on stand improvement. The
im provem ent cuttings made under this plan removed the faced longleaf trees
and those with red heart and scars and left the F orest relatively free of de
fective tim ber. The establishment of pulpmills at Charleston and at G eorge
town in 1937 provided a market for pulpwood. In 1943 large scale thinnings
w ere begun which reached almost all operable stands. One of the objectives
of management, stated in the 1936 plan, is to grow high quality sawtimber,
but if should be noted that during the fir s t ten years about one-third of the
volume cut was pulpwood. In some years the pulpwood volume equalled saw tim ber volume. The management plan of 1936 provided no definite method of
regeneration nor did it provide for the use of prescribed fire. By 1945 it was
apparent that a m ajor revision of the management plan was in order. There
is no need here to discuss the considerations which led to the adoption of evenaged management Tt is sufficient to say that it appeared to be the system
under which p res c ribed burning could be handled best. However, the use of
prescribed fir e was not the g o ve rning factor in adopting even-aged, manage
ment. The same treatment, but without the use of fire , has been prescribed
fo r the lob lolly pine type of the Enoree and Long Cane working circles of the
Sumter. Accordingly, the management reconnaissance, begun in 1945, map
ped stands by 20 year age classes. About 2000 stands, 5 acres or la rger,
w ere described and mapped. The compartment maps, on 2” scale, are also
used as prescribedburning maps. It was found that only small areas contained
three or m ore age classes. Tw o-storied stands, composed of old residuals
standing over reproduction, w ere common. The reconnaissance showed, in
round figu res, the following distribution of age classes, both longleaf and lob
lolly, on the 180,000 acres of pine type,
1 to
21 to
41 to
61 to

72,
33,
23,
52,

20
40
60
80 and over

000
000
000
000

acres
acres
acres
acres

B rie fly stated, the principal provisions of the 1950 plan.jaxe-as~follows.
Except fo r the brownspot burns, longleaf and loblolly are handled iry sixnilar
m aim er^— Th erefore, botlTtypes w e re lo rm e d into a pine working group,
The policy is to fo rm and maintain even-aged stands. F or regulation pur
poses it was necessary to fix a rotation age and this age is 80 years. This
governs the age class distribution and the growing stock volume. Growth,
as determined from permanent plots, was estimated at 45 m illion feet and the
allowable cut was estimated at 30 m illion feet. The cut is regulated by fixing
the area to be regenerated in the 20-year period. The plan provides for
choosing stands of less than rotation age fo r regeneration and thus any poor
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stands may be selected. Intermediate cuttings begin at about age 20 or 30,
or as soon as codominant trees are large enough fo r pulpwood. The thinning
interval is estimated at 10 years but is not.fixed. Provision is made for
frequent stand examination to determine needs fo r thinning or fo r hardwood
control. The regeneration method provides for preparatory cuttings to produce
seed trees. W enger, in 1954 (16), demonstrated the greatly increased seed
production thus obtained. The seeding cutting leaves 4 to 12 seed trees per
acre, which would seem to be sufficient (14). Seed bed preparation consists
of a pre-logging prescribed fir e rather than a post-logging fire . While it would
be desirable to burn seed beds in September, just before seed fa ll, (2, 4, 10, 15),
the practical considerations of tim ber sale operations cause acceptance of a
winter burn p rior to logging instead. Thomas Lotti, of Santee Research Center,
compared the effects of pre-logging and post-logging fire s as a result of a wild
fir e on one of the regeneration areas (9). Disking produces a better seedbed (10)
but at much greater cost. Results from pre-logging winter fir e s have been satis
factory. Release cuttings to fre e the regeneration from overtopping hardwoods
are made on the regeneration areas but no stand improvement work is done
following intermediate cuttings. Poisons are regu larly used in release cuttings (3). A s soon as the seeding area is com pletely stocked, longleaf seed
trees are to be removed. Loblolly seed trees are to remain fo r 10 years or
m ore as fir e insurance.
During the past five years, practice, has worked out on integration of burn
ing and cutting. It may perhaps be described best by following a stand through
a rotation. Let us begin with a m iddle-aged stand now in need of an intermediate
cutting. The tops from the trees cut would create an increased hazard but the
fir e hazard can be reduced by a prescribed burn just before marking. The tops
would then lie upon an area of reduced fuel. In five years the tops would be
almost com pletely rotted. If a fuel reduction burn or a hardwood control burn is
then necessary, the tops would be no added hazard, and a prescribed burn could
be made safely. If the next interm ediate cutting comes in ten years another
fuel reduction or hardwood control burn would be applied just before the marking.
This process is repeated fo r each interm ediate cutting. When the stand is to
be reproduced, a hardwood control burn is applied just before the preparatory
cutting. Since, as Wenger (16) showed, 3 to 5 years are required before the
seed trees respond with full crops of seed, at least that much time should elapse
before the seeding cutting is made. A t that tim e, the seed bed preparation burn
is applied before marking. A fter the seeding has been accomplished and the
overtopping hardwoods rem oved by a release cutting the area should remain as
a tw o-storied stand - seed trees over reproduction - until the loblolly saplings
are tall enough (12 to 15 fe e t ) or old enough(10 years) to perm it the fir s t fuel
reduction burn. A t that tim e, the area is burned and the seed trees removed.
There has not yet been time enough fo r seed tree rem oval cuttings to have been
made, but rem oval of the o verstory of old residuals has been ca rried out in the
same manner. If either fuel reduction or hardwood control requires a burn in
five years, that is done. Then, if the young stand is ready fo r its fir s t thinning
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at about age 20, another burn is applied just before the thinning is marked.
Thus experience in the past five years has evolved a general rule of practice.
Always put a prescribed burn on an area before marking for any cutting.
In addition, one or more prescribed burns may bernecessary in this interval
between cuttings.
It appears that the course of treatment here described for loblolly pine
management is also one which is regarded as beneficial to the w ildlife in
F rancis Marion F orest - deer and wild turkeys. The frequent reduction of
the hardwood understory to sprouts by winter fire s produces an enormous
quantity of browse w ell distributed over the Forest. The reduction of under
story hardwoods is said to be desirable also for wild turkeys. The creation
of even-aged stands with occasional regeneration areas is also beneficial.
Burningsrare carried out on the w ildlife management area by the South
Carolina W ildlife Resources Department under F orest Service supervision.
During the past six years, the area prescribed burned on the Francis
M arion has averaged 25, 000 acres a year at an average cost of $0. 22 per acre
burned. This area includes both longleaf and loblolly types but does not in
clude an annual 3500 acres in addition in the w ildlife management area. The
annual area must va ry with burning conditions. It has ranged from 17, 000
acres to 47, 000 acres, but has averaged about 1/7 of the pine working group
a year. The average annual burned in w ildfires during the five year period
1949-1953 has been 2189 acres.
The damage caused by prescribed fir e in loblolly pine is practically non
existent. About 1950 the fire project of the Southeastern F orest Experiment
Station undertook to study fir e damage and fire resistance in loblolly pine but
fpund that our prescribed burns could not be used because no damage was "being
caused.

Summary
P rescrib ed burning in loblolly pine in Francis Marion National F o re s t in
South Carolina began about 1945 as fuel reduction burns, principally to reduce
the hazard in the large area of young loblolly which started with fir e protection
in 1935. Winter prescribed fire s were also applied to control the understory
hardwoods which also came as a result of fir e protection. The use of prescribed
fir e fo r seedvbed preparation was also indicated. The management plan p re
pared fro m 1945 to 1950 provided a general scheme of silviculture and regulation
by even aged stands on an 80-year rotation with intermediate cuttings at about
10 year intervals. Prescrib ed fire s precede each cutting and may be required
at about 5 year intervals. This course of treatment is beneficial to wild turkey
and deer habitat. Costs of burning have been moderate and damage negligible.
Judging by the results of the past five years, the method of management pro
duces satisfactory results.
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DISCUSSION

Q„

(Connaughton: "In relation to fuel moisture determination, is that from
wood stick s?"

A.

(Vincent):

Q.

(Connaughton): Riebold, w ill you elaborate a little on the seasonal use
of fir e ? "

A.

(Riebold): "W e used summer burns to get down the hardwood under
story where it was too large for a winter fir e . We don't attempt a
summer fir e in stands less than 40 years old. They are evenaged stands,
surprisingly so to be wild stands. We like to have an a ir temperature of
about 90° or better. We use strip fire s such as Vincent described, in
much the same way. The summer fire s for hardwood reduction have k ill
ed gum and oaks up to 6 inches in diameter and practically a ll the 4 inch
d. b.; h. class. "

Q.

"B y summer what months do you m ean?"

A .. (Riebold):

"Y es, it is. "

"July and August. "

Q.

(Crow): " I would like to ask Riebold if he uses backfire or headfire or
both and under what circum stances?"

A.

(Riebold): "In fuel reduction burns in young loblolly it was always a
backfire on a cold winter day with a steady west or northwest wind. In
longleaf brown spot burns where we have extensive areas and blocks
w ere suitable we have used headfire - - they are much quicker. F or
summer burns we always put a winter fuel reduction burn in there a
year or two before. We never attempt a summer burn with a 15-year
fuel accumulation. We always get that out so that you have a one or
two year fuel accumulation before you burn. "

Q.

(Morgan): "Have you found that repeated fire s w ill k ill p ro g res siv ely
la rg e r and la rg e r m aterial by burning it down?"

A.

(Riebold):

Q.

(Connaughton):

A.

(Vincent): "Yaupon is not too hard to kill. However, you can burn an area
and go look at it and think you didn't get much, but go backtLwo years
la ter and you'll find the bark has broken away from the stem - it's dried

"Y e s. "
"How about yaupon?"
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out. During the burn you may think the fire wasn't hot enough, but two
years later you'll find the two and three-inch gum all gone. They've
dried out and broken off at the bottom. "
Q.

(Connaughton): "What's your experience with summer fire.?"

A.

(Vincent): "W e haven't tried too many of them, principally because of
our conditions out there. We burned a 60-acre block of sawtimber with
a stand of gum about 4" underneath it with needles draped all over it
and it was about 12 or 15 feet high. We burned it at night with a light
wind, temperature around 90 degrees, and fuel moisture 3 or 4 per
cent - it was dry. We carefully strip burned through there and got a
100 percent kill. There wasn't a green stem left and we didn't kill a
single pine.
"The real problem in Texas so far has been this drouth period. We
w ere talking yesterday about measuring some of these things like
ground moisture. Ground moisture is one of our critical factors and we
don't know how to measure it. We need to know that if w e're going to
do any summer burning. When rainfall for the year is average and
ground moisture hasn't gone down you can do summer burning but under
drouth conditions it's a touchy business. "

Q.

(Morgan): "You indicated that where you get the hardwood understory
knocked out in an evenaged stand pine begins to come in. When the
interval between burns is long, 10 years or so, are the fire s able to
knock out the pine understory as w ell as the hardwoods ?"

A.

(Riebold): "W e don't w*.nt any reproduction except on regeneration areas.
If pine seedlings come under a pine stand, they usually die of ’shade any
way. If fuel reduction is indicated in a 40-year old 3tand and there are
some seedlings on it, they just get burned out. W e're not ready to r e 
generate the stand and we don't want the seedlings. "

Comment (Cleveland): "I'd like to comment on that strip headfire. I tried
it this past winter in a 9~year old slash plantation and it worked very
w ell. It was in an area of heavy grazing where a backfire wouldn't give
a complete burn. I needed the protection from possible incendiaries. "
Q.

(Connaughton): "How wide were your strip s?"

A.

JCleveland): "About 50 to 100 yards depending on conditions. We used
five backfire torches working together. One man started, then another
and so on. "
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FIRE-SCORCHED TREES - W IL L THEY LIV E OR DIE?

Edwin R. Ferguson
Southern F orest Experiment Station
F orest Service, U. S. Department of Agriculture
Nacogdoches, Texas
Whenever a bad fire runs through a pine stand, the fo re ster has a de
cision to make. Will he need a salvage operation? To make a good decision
he has to predict which trees are going to live, and which w ill die.
The East Texas Research Center 1 of the Southern F o res t Experiment
Station faced this dilemma in 1951 when a prescribed burn on a study area
got pretty hot. Some of the trees looked mighty sick. If they had not been
on experim ental plots, they would have been promptly salvaged. Instead,
the most severely scorched trees w ere tagged and kept under observation.
In addition, a prediction was made as to the death or survival of each tree.
1 Maintained at Nacogdoches, Texas, in cooperation with Stephen F.
Austin State College.
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One year after the fire none of the 44 severely scorched trees had died,
although death had been predicted for 26 of them,
This experience stressed the need for a reliable guide fo r the salvage
marking of fir e damaged stands. In 1953, with the cooperation of the Texas
National F orests, data w ere secured on 93 fire-scorched trees. A t that
tim e the study was lim ited to comparisons of m ortalityr by crown scorch
classes-com plete, heavy, medium, and light.
Because of the lim ited number of trees sampled, the results were not
statistically significant; but they did suggest a connection between m ortality
and degree of damage to the crown. The presence or absence of basal damage
also seemed related to mortality.
Even though these initial results were inconclusive, a good many Texas
fo re sters, both public and private, expressed interest. With their help the
study was enlarged during 1954,
In this year cooperating foresters located plots on areas of severe burn, num
bered a total of 975 sample trees, and classified how they had been damaged.
(A list of the cooperators is appended hereto. ) A t the end of the growing sea
son, in October or November, they went back and reported the status of each
tree, whether living or dead.

How Damage Was Classified
Two broad classes of injury were recognized--crown scorch and trunk or
basal damage.
Crown scorch, which includes all damage to the foliage by both heat (killing
of needles) and flam e (consumption of needles), was divided into four sub
classes, as follows:
Complete 2 No green needles present on tree (100 percent
crown scorch).
Heavy.
Green needles present only at tip and upper branch
term inals (90-99 percent crown scorch).
Medium. Green needles present in upper portion of crown
(50=90 percent crown scorch).
Light. Green needles present in over half of crown (less
than 50 percent crown scorch).
2 F o r this sub-class only, flam e and heat damage w ere segregated. Trees
that had suffered complete defoliation by flame were excluded from the study
since: it was conceded that in the m ajority of cases they would not survive.
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Basal damage was classified by both type and extent. Type of basal
damage was broken down into four distinguishable indicators, all of them
symptoms by which it was hoped to estimate injury to the cambium.
Bleeding. Any exudation of resin not attributable to physical
injury.
Bark cracks. Where the bark was split and woody tissue was
exposed.
Severe bark burn. Where outer layers of bark w ere heavily
charred not only at the edges but across the plates.
V ery severe bark burn. Where the outer layers of bark were
consumed to the extent that differentiation of the bark plates became
difficult.
Extent of basal damage was evaluated by the above evidences, according
to the following classes:
Extensive. One-half or m ore of the circum ference affected.
Moderate.
One-fourth to 1/2 of the circum ference affected.
Lim ited.
One-eighth to 1/4 of the circum ference affected.
Slight.
Damaged but less than 1/8 of the circum ference
affected.
Along with these data on fir e damage, information was also recorded on date
and location of fir e , and the species, diam eter, and crown class of the trees in
volved.

Study Results
F ifty -seven of the fire s sampled occurred in January to March of 1954,
while three fire s w ere in A p ril. F or convenience, these 60 fire s w ere lumped
together as winter fire s . F rom June through September 1954, 28 summer fire s
w ere sampled. A s Table 1 shows, summer fire s w ere twice as lethal to short
lea f and lob lolly pines as winter fire s . Unfortunately, there w ere no records
on longleaf pine burned during the summer.
Table 1. - M ortality by periods of fir e occurrence.
A ll Species
Longleaf
Shortleaf
Loblolly
T rees
T rees
T rees
Trees
{sampled dead dead (sampled dead dead sampled dead dead sampled dead dead
P eriod
No.
No. Pet.
No. Pet.
No. Pet.
No.
No.
No. Pet.
No.
14
10
30
327
33
681
10
4
208
69
146
6
Winter
--- -- - - 24
294
25
74
27
136
32
158
42
Summer
14
20
463
65
143
15
72
975
4
366
6
146
Both
A ll ip e c ie s combined: chi square s 37. 10, d. f = 1, p < 0. 01.
Shortleaf and loblolly: chi square = 24. 76, d. f. = 1, P < 0. 01.
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.
H°w ever, ln winter fire s longleaf pine showed a significantly lower m or
tality than did either shortleaf or loblolly pine.
(Chi square = 10.03, d, f.

- 2, P<c0. 01)

T h e r e w e r e a ls o s ig n ific a n t d iffe r e n c e s , both in winter and summer, between
lob lolly and shortleaf, but this was due at least in part to the preponderance of
sm all trees on summer fire s in the shortleaf data.
In order to compare the relative importance of size in the appraisal of fire
damage, the data w ere broken into three diameter groups (Table 2).
Table 2. - M ortality by size classes.
D. b. h.
Longleaf 1
' Loblolly' '
Shortleaf
A ll species
class
|
T rees
Trees
Trees
Trees
~“ T
(inches) sampled dead dead sampled dead dead j sampled dead dead 1
j[sampled dead dead
No.
No. Pet.
No.
No, Pet.,
No.
No. Pet.
No.
No. Pet,
6 - 9
48
2
4
188
46
24
156
47
30
392
95
24
10 - 14
87
4
5
174
11
6
166
21
13
427
36
8
15 & over
11
0
0
101
8
8
44
4
156
9
12
8
A ll species combined* chi square = 47.91, d. f. = 2, P < 0.01.
Winter F ire s only.
The highly significant chi square reflects the difference between the 24 p er
cent m ortality fo r the trees under 9. 5 inches and the 8 percent m ortality for both
of the la rg e r size classes. As might be expected, there was no significant dif
ferences between the two sawlog size classes.
We had hoped to compare m ortality as influenced by canopy position. Some
differences we?e found, but when the data were analyzed it was obvious that these
differences w ere m ostly a reflection of size - among small trees a higher pro
portion tend to fa ll in the suppressed class, There was, however, significantly
low er m ortality among small trees in the dominant class, and significantly higher
m ortality among small trees in the suppressed class (Table 3).
Table 3 - - M ortality by crown classes, shortleaf and loblolly
pines under 9. 5 inches d.b. h.
1
Crown class
Dominant
Codominant
Inte r mediate
Suppressed
Chi square - 11. 38, d, f, B

Trees
sampled
No,
56
118
89
81
3, P<0, 01
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j

Trees
dead
No.
7
30
25
31

Trees
dead
Pet.
~TT

25
28
38

This part of the study confirms what most of us have already suspected:
that summer fire s are m ore lethal than winter fire s ; that shortleaf and loblolly
pine are m ore susceptible than longleaf; that small pines are m ore frequently
killed than large pines; that suppressed trees in the sm aller size classes are
affected to a greater degree than any other crown class. The data on crown
scorch and basal damage, however, offer prom ise that c riteria can be developed
fo r separating fire-dam aged trees into high or low' risk groups.
M ortality of trees with complete crown scorch was significantly greater
than fo r any or all of the other classes (Table 4).
Table 4. - -M ortality by crown scorch classes, 1954.
Crown
scorch
class
Complete
Heavy
Medium
Light
None

Trees
sampled
No.
196
276
175
173
9

Shortleaf and loblolly
T rees
dead
No.
68
38
14
17
0

Trees
dead
Pet.
35
14
8
10
0

A ll scorch classes: chi square s 65. 12, d. if. = 4, P < 0. 01.
A ll classes except complete: chi square - 5. 18, d. f, - 3, P < 0. 10.
No statistically significant differences w ere found between the other classes.
The marked difference between the m ortality recorded fo r the complete scorch
and the heavy scorch is of considerable interest. The presence of some green
needles at the tips is obviously important since only 14 percent of the heavy scorched
trees died, while 35 percent of the complete scorched trees died. Medium and light
scorch, which left much m ore green needle area, still caused 8 to 10 percent
m ortality,
V e ry severe bark burn resulted in significantly higher m ortality than did any
of the other types of basal damage (Table 5).
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Table 5. - -M ortality by type of basal damage.
Type of
basal
damage

Shortleaf and loblolly
Trees
Trees
sampled
dead
No.
No.
V ery severe bark burn
67
28
Severe bark burn
447
63
Bleeding
170
32
Bark cracks
55
5
None
90
9
A ll types: chi square = 38. 60, <L f , - -4, P
0. 01.
Severe bark burn vs. bleeding: chi square = 2.06, d. f. *

Trees
dead
Pet.
42
14
19
9
10
1, P < 0. 10.

The analysis revealed no significant differences between the severe bark
burn and bleeding, but most trees which had bleeding also suffered severe bark
scorch, and the value of this distinction is questionable. Bark cracks proved
to be a v e ry poor criterion, and there was little difference between the m ortality
fo r this class and the "none" class.
T rees whose bases w ere injured over more than 50 percent of their c ir 
cumference suffered significantly greater m ortality than those less extensively
damaged (Table 6),
Table 6, "-M o rta lity by extent of basal damage classes.
Shortleaf and loblolly
Trees
T rees
dead
sampled
No.
No.
484
103
Extensive
12
136
Moderate
7
Lim ited
59
6
77
Slight
Q
73
7
None
A ll classes: chi square = 19. 95, d, f. = 4, P < 0. 01.
Without extensive: chi square = 1.27, d. f. = 3, P < 0. 70.
Extent of
basal damage

Trees
dead
Pet.
21
9
12
8
12

There w ere no significant differences in m ortality for the remaining basal
damage classes.
F ro m the last three tables, three things stand out as important criteria:
(1) complete crown scorch, (2) extensive basal damage, and (3) v e ry severe
bark burn. Fach was reflected by much higher m ortality than lesser indications.
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So fa r we have not considered the interrelations or interactions between the
various category breakdowns.
F o r instance, to cite a simple case, 14 percent of all the loblolly trees died.
However, when we separate the lob lolly trees by season of fir e we find that of
those subjected to winter fire s only 10 percent died, while of those subjected to
summer fire s 24 percent died. Sim ilarly, all the data reflect to some extent the
combined effect of all the factors.
An example of the interrelations of several of the m ore important factors
m a y b e seen from Figure 1.
When loblolly and shortleaf trees w ere burned with summer fir e s , complete
crown scorch in combination with extensive basal damage, regardless of tree
size, resulted in m ortalities of about 60 percent. When summer-burned trees
suffered complete crown scorch and any class of basal damage other than ex
tensive, m ortality was much low er but still 30 percent or m ore. Where summerburned trees suffered any degree of crown scorch less than complete, only the
sm all trees with extensive basal injury exceeded 50 percent m ortality. Large
trees with extensive basal damage and all sizes of trees with other than extensive
basal damage indicated fa ir ly low m ortality probabilities.
With winter fire s the situation is changed. Here only sm all trees suffering
both complete crown scorch and extensive basal damage approach the 50 percent
m ortality level. A ll other combinations of size class, crown scorch, or extent
of basal damage from winter fir e s resulted in m ortality rates below 25 percent.
Figure 2 compares season of fir e , size classes, and the extent and type of
basal dam age--ignoring crown scorch. It is obvious that fo r winter-burned trees
the only combination resulting in high m ortality is v e ry severe bark burn with
extensive basal injury, on trees under 9. 5 inches. In a ll other combinations
m ore than 3 out of 4 trees survived.
F or summer fire s v e ry severe bark burn, scorching m ore than half the c ir 
cumference, resulted in v e ry serious m ortality among trees under sawlog s iz e -92 percent. The same combination resulted in 41 percent m ortality among sawlog tr e e s - - s t ill a serious figure. Extensive basal injury, with any type of basal
damage other than v e ry severe, produced 45 percent m ortality among trees under
9. 5 inches--23 percent among la rg e r trees. Small trees also suffered high m o r
tality- -67 percent--when subjected to v e r y severe bark damage even though the
extent of scorch was less than extensive.
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R E C O M M E N D A T IO N S

In this paper we have endeavored to stress those combination which r e 
sulted in such high m ortalities as to present definite salvage problems. We
fe e l that these data present a good picture of how external indications of
damage are reflected in firs t-y e a r m ortality of a selected sample of damaged
trees fo r a given year. We are not ready, however, to say whether the 1954
data w ill apply in 1955. Several years' records w ill be necessary for anything
like a reliable marking guide.
As an interim measure, however, foresters can concentrate salvage on
trees most likely to die if they cut the following classes of damaged trees, the
highest risk classes being listed first:
1.
2.

3.

A ll foliage consumed.
Complete crown scorch combined with either very severe bark
burn or extensive basal damage, or extensive damage by very
severe bark burn alone.
In trees damaged on summer fire s , complete crown scorch
alone, extensive basal damage alone, or very severe bark burn
alone.
..

Within these classes, shortleaf trees, suppressed trees, and trees under
10 inches d. b. h. are poorer risks than loblolly or longleaf, or trees in the upper
crown classes or trees over 10 inches d. b. h. And a tree in any given class
apparently has almost twice the chance of dying when subjected to a summer burn.

COOPERATORS IN 1954 FIRE DAMAGE STUDY
Lud King, Division F orester, Champion Paper & Fibre Company
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George Stanley, Manager of Lands and Forests, Kirby Lumber Corp.
C. H arvey Sprott, Chief F orester, Southland Paper Company
Kenneth Nelson, Tim ber & Land Department, Southern Pine Lumber Co.
Richard Townsend, Chief F orester, Southwestern Settlement & Development Corp,
W. B. Fulm er, F orester, Temple Lumber Company
Dr. A. D. F olw eiler, D irector, Texas F orest Service
Frank Rasor, Supervisor, Texas National Forests
W. W. Talbert, Consulting F orester
Steve Kardell, Pulpwood Producer
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DISCUSSION

Q.

A.

"What was the annual rainfall during the time the study was made in
relation to n orm a l?"
(Ferguson): "About 20 percent below normal. In Texas everything has been
below normal fo r the last 5 or 6 years. As I pointed put, a single yea r's
records won't give us the answer. We may be below average or we may
be above on these figures, "

Closing Comment (A. A . Brown):
"T h is group interest in the subject matter presented is demonstration, if
anyone needs it, tfcfct fir e is certainly - in the past, the present, and the
future - an integral part of southern forestry. We can't get away from it
no matter what we do. Even if we practice intensive management, appar
ently, w e're going to have some fire ,
"W e've made a lot of progress, that's certainly self-evident, both in p ro
tection and on how to use fire as a k ille r. You noticed, though, that when
Hartman gave his paper he made it ve ry clear that the need of protection
and its significance have changed v e ry m arkedly in these last 20 years.
The reason fo r that is because of economics . Standards that w ere v e ry
good, set up as high objectives, 20 years ago are not good enough any m ore.
;W e arp talking about timber, capital,, about a productive value per acre
that's going to mean a lot of dollars. I'm not going to quote them - - you
know them better than I.
"W e 'v e also made some progress in research in this tim e and w e 're
proud of what has been accomplished. Now I* m not saying research with
a capital "R ". That involves a lot of people. It's been a ve ry small group
in fi-are research itself. Men like Riebold here have accomplished some
splendid research and more and m ore the state organizations and the
schools are accomplishing something in this field.
" I do want to say this though, that in a good many of these things w e've
sort of skimmed the cream . W e've done the things we can learn from
experience and by the m ore em pirical methods. If we are going to raise
standards as we must, there's a figure something like this: Our tim ber
p rop erty is still running about four tim es the risk that investments in
other kinds of property do. That means that somehow or other w e've got
to raise this whole level.
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How are we going to do it? There are some obvious ways, of course.
But in some respects w e're going to have to develop some rea lly new
things. W e're going to have to change some of the conventional things
we do, because probably we have gone as far as we can in the benefits.
And from my point of view, being tied to research, it means a real
challenge to a ll of us to somehow or other increase efficiency, use
better methods, develp some new things all the way along the line. It's
going to have to come pretty fast. "
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